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EXECUTIVE SUMMARY 

Under contract to the U.S. Department of the Navy (Navy), Southern Division, Naval 
Facilities Engineering Command (SOUTHNAVFACENGCOM), this Technical Memorandum was 
prepared for Site 11, Old Camden County Landfill, located on the Naval Submarine 
Base (NSB) in Kings Bay, Georgia. This Technical Memorandum was prepared under 
the Comprehensive Long-term Environmental Action, Navy (CLEAN) Contract No. 
N62467-89-D-0317, Contract Task Order No. 094. 

Previous investigations at Site 11, Old Camden County Landfill, indicated that 
a release of volatile organic compounds (VOCs) had occurred. A Supplemental 
Resource ConservationandRecoveryAct (RCRA) Facility Investigation (RFI) program 
has been developed to support both an Interim Measure (IM) and development of a 
site-specific Corrective Action Plan (CAP), to collect data to support a Health 
and Environmental Assessment, and to address the informationrequirements outlined 
in the RCRA CAP (Interim Final) (USEPA, 1988a). Additional field activities for 
the Supplemental RF1 include drilling soil borings, collecting subsurface soil 
samples for chemical analyses, installing monitoring wells, and collecting two 
rounds of groundwater samples for chemical analyses. This Technical Memorandum 
describes these field activities as well as the management of the investigation- 
derived waste (IDW). 

The 

1. 

2. 

3. 
4. 

5. 

6. 

7 

8. 

9. 

10. 

11. 

Supplemental RF1 field program consisted of: 

drilling 25 soil borings, 

collecting 15 subsurface soil samples for chemical analyses, 

installing 25 monitoring wells within the soil borings, 
collecting a total of 35 groundwater samples for chemical analyses from the 
25 new monitoring wells and from the 10 existing monitoring wells, 

collecting 4 groundwater samples for engineering and treatability 
characterization, 

collecting 7 subsurface soil samples for fate and transport characterization 
of surficial and confining aquifers, 

collecting 2 subsurface soil samples for analysis of sorptive capacity, 

collecting 5 subsurface soil samples (including a duplicate) for bio 
treatability parameters, 

managing the IDW, 

logica 

decontaminating equipment during the field activities, and 

surveying sample locations. 

vocs, semivolatile organic compounds (SVOCs), and inorganic constituents were 
detected in soil and groundwater samples. The VOCs vinyl chloride, benzene, and 
trichloroethenewere detectedinthe groundwater samples collectedfrommonitoring 
wells located at Site 11 at concentrations above Federal maximum contaminant 
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levels (MCLs). The VOC methylene chloride was detected in a groundwater sample 
collected from a monitoring well located in the Crooked River Plantation 
Subdivision at a concentration above the Federal MCL. No SVOCs were detected 
above Federal MCLs. 

None of the inorganic constituents detected in groundwater samples collected from 
monitoring wells in the landfill exceeded MCLs. The inorganic constituent 
antimony was detected slightly above its Federal MCL, but at lower concentrations 
than detected in samples frombackgroundmonitoringwells, in a groundwater sample 
collected from a monitoring well located in the subdivision. Antimony, arsenic, 
beryllium, chromium, cadmium, chromium, lead, mercury, and nickel were detected 
above Federal MCLs in groundwater samples collected during the 1992 and 1993 RF1 
groundwater monitoring program at Site 11. The evaluation of potential inorganic 
contaminants may not be possible based on one sampling event. 

The VOCs detected in groundwater samples were not detected in subsurface soil 
samples with the exception of ethylbenzene that was detected in a groundwater 
sample and in some of the subsurface soil samples. 

The confining unit underlying the surficialhydrologic unit consists predominantly 
of silt and sand with little clay. The permeability of the confining unit is less 
than that of the surficial hydrologic unit by four orders of magnitude. The low 
permeability of the confining unit should discourage migration of contaminants 
downward through the confining unit. No VOCs were detected ingroundwater samples 
from monitoring well KBA-ll-3C, which is completed in the confining unit. vocs 
are present in groundwater samples from monitoring wells completed just above the 
confining unit. 
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1.0 INTRODUCTION 

Under contract to the U.S. Department of the Navy (Navy), Southern Division, Naval 
Facilities Engineering Command (SOUTHNAVFACENGCOM), this Technical Memorandumwas 
prepared by ABB Environmental Services, Inc. (ABB-ES), for Site 11, Old Camden 
County Landfill, located on the Naval Submarine Base (NSB) in Kings Bay, Georgia. 
This Technical Memorandum was prepared under the Comprehensive Long-term 
Environmental Action, Navy (CLEAN) Contract No. N62467-89-D-0317, Contract Task 
Order No. 094. 

1.1 PURPOSE OF TECHNICAL MEMORANDUM. Previous investigations at Site 11 
indicatedthata release ofvolatile organic compounds (VOCs) to the environmental 
media beneath a nearby residential area occurred because of landfill activities 
at this site (ABB-ES, 1993). This Supplemental Resource Conservation andRecovery 
Act (RCRA) Facility Investigation (RFI) programhasbeen developed to support both 
the Interim Measure (IM) and the development of a site-specific Corrective Action 
Plan (CAP), to collect data to support a Health and Environmental Assessment, and 
to address the information requirements outlined in the RCRA CAP (Interim Final) 
(U.S. Environmental Protection Agency [USEPA], 1988a). The objective of the IM 
is to hydraulically control movement of the VOC plume within the surficial 
hydrologic unit. In October and November 1993 and January 1994, implementation 
of activities addressed in the Supplemental RF1 Workplan (ABB-ES, 1994a) was 
initiated. Field activities initiated include drilling soil borings, collecting 
subsurface soil samples for chemical analyses, installing monitoring wells, and 
collecting two rounds of groundwater samples for chemical analyses. Future field 
activities will include test trenching in the landfill, surface soil sampling, 
air sampling, and sediment and surface water sampling. 

This Technical Memorandum describes the field activities conducted as well as the 
management of investigation-derived waste (IDW). Analytical results from the 
subsurface soil and groundwater samples from the first of two planned groundwater 
sampling events are presented. The groundwater data from this sampling event are 
compared to data collected in association with previous investigations regarding 
characterization of groundwater contamination at the site. 

1.2 REPORT ORGANIZATION. The material presented in this Technical Memorandum 
has been organized into five sections. The contents of each section are described 
below. 

Section 1.0, Introduction, presents the purpose and format of the Technical 
Memorandum. 

Section2.0, FieldProzram, describes drillingsoilborings, collecting subsurface 
soil samples, installing monitoring wells, sampling groundwater, procedures for 
decontamination, and managing IDW. 

Section 3.0, Analytical Program, summarizes data quality and useability with 
respecttoprecision, accuracy, representativeness, completeness, andcomparabili- 
ty (PARCC). Quality assurance (QA) and quality control (QC) matters that 
adversely affected the quality or useability of the data are addressed. 

KB-Sl, SE.TM 
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Section 4.0, Investigative Results, presents the investigative results of the 
subsurface soil and groundwater characterization. Analytical results from the 
subsurface soil and groundwater samples and a summary of the previous data for 
comparison are presented in this section. Section 4.0 also addresses the physical 
characteristics of the clay aquitard underlying the surficial hydrologic unit or 
confining hydrologic unit, possible contaminant migration downward through this 
confining hydrologic unit, and the characterization of IDW associated with 
completing the field activities. 

Section 5.0, Summary, summarizes the results, conclusions, and the status of the 
Supplemental RFI. 

KB-SllSE.TM 
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2.0 FIELD PROGRAM 

Field activities were conducted between October 18, 1993, and January 10, 1994, 
and included the following: 

l drilling 25 soil borings; 

. collecting 15 subsurface soil samples, including two duplicate samples, 
for chemical analyses; 

. installing 25 monitoring wells within the soil borings; 

. collecting a total of 35 groundwater samples from the 25 new monitoring 
wells and from the 10 existing monitoring wells for chemical analyses; 

. collecting 4 groundwater samples for engineering and treatability 
characterization: 

. collecting 7 subsurface soil samples, including 1 duplicate sample, for 
fate and transport characterization; 

. collecting 2 subsurface soil samples for evaluationof sorptive capacity; 

. collecting 5 subsurface soil samples, including 1 duplicate sample, for 
analyses of biological treatability parameters; 

. managing the IDW; 

. decontaminating equipment during the field activities; and 

. surveying sampling locations. 

2.1 SOIL BORINGS AND SUBSURFACE SOIL SAMPLING. Twenty-five soil borings were 
drilledusingthe rotasonic drilling technique ratherthanmudrotary, as proposed 
in the workplan. The rotasonic drilling technique can be advanced into 
unconsolidatedand consolidatedmaterials by combiningvibrationaland rotational 
forces to advance the drill pipe in the borehole. A 6-inch:diameter casing pipe 
was advanced during the rotasonic drilling for stability of the borehole, 
eliminating the need to drill and abandon soil borings specifically for the 
collection of subsurface soil samples, as would have been the case had mud rotary 
been used. Fifteen subsurface soil samples were collected for chemical analyses. 
The soil borings were used for installation of monitoring wells. Monitoring well 
locations, soil sample identifications, soil sample depths, and associated 
analyses are listed in Table 2-l. Monitoring well locations are shown on Figure 
2-l. 

The lithologic descriptions were taken from the 4-inch continuous cores obtained 
by the rotasonic drilling. Soil boring logs are presented in Appendix A. The 
continuous cores were screened for volatile organic vapors using a flame ioniza- 
tion detector (FID]. The FID readings are included on the soil boring logs in 
Appendix A. 
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25 to 27 SBPS925 

15 to 17 SBPS1015 

25 to 27 

12 to 14 

Table 2-1 
Subsurface Soil Sampling Program, October and November 1993 

Technical Memorandum 
1992 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Boring I.D. 

<BA-1 I-3C 

:BA-1 l-8C 

:BA-PS-09 
Interim Measure 
study) 

Total Depth 
(ft bls) 

98.3 

66.9 

35 

Sample Depth 
(ft bls) 

92 to 93.5 

15 to 17 

Sample I.D. 

SB10592’ 

SBPS915 

Analyses 

Select F/T parameters2 

TCL VOCs 
TCL SVOCs 
TCL Pest/PCBs 
TAL inorganics 
Cyanide 
Sulfide 

TCL VOCs 
TCL SVOCs 
TCL Pest/PCBs 
TAL inorganics 
Cyanide 
Sulfide 

KBA-PS-10 
(Interim Measure 
Study) 

75 TCL VOCs 
TCL SVOCs 
TCL Pest/PCBs 
TAL inorganics 
Cyanide 
Sulfide 

SBPS1025 TCL VOCs 
TCL SVOCs 
TCL Pest/PCBs 
TAL inorganrcs 
Cyanide 
Sulfide 

<BA-1 l-1OC 91 a Sf311412 TCL VOCs 
TCL SVOCs 
TCL Pest/PCBs 
TAL inorganics 
Cyanide 
Sulfide 

KBA-11.1lC 96.8 15. 10. 60. and 75’ 

17 to 19 

20 to 22 

25 to 27 

SBlOlC 

SBlOl17’ 

SB10120 

SB10125 
SBt0125D 
SBl0125MD 

Sorptive capacity 

Shelby tube 

F/T parameters& 

TCL VOCs 
TCL SVOCs 
TCL Pest/PCB 
TAL inorganics 
Cyanide 
Sulfide 

See notes at end of table. 
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57 to 59 

75 to 77 

25 to 27 

40 to 42 

40 to 42 

Table 2-1 (Continued) 
Subsurface Soil Sampling Program, October and November 1993 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

3oring I.D. 
Total Depth 
(fi bls) 

Sample Depth 
(ft bls) 

37 to 39 

45 to 47 

Sample I.D. 

SB10137 

SB10145 

Analyses 

F/T parameters4 

TCL VOCs 
TCL SVOCs 
TCL Pest/PCB 
TAL inorganics 
Cyanide 
Sulfide 

SB10157’ 

SB10175 

F/T parameters4 

TCL VOCs 
TCL SVOCs 
TCL Pest/PCB 
TAL inorganics 
Cyanide 
Sulfide 

KBA-1 l-13A 41 .a 5810425 
SB10425D 

TCL VOCs 
TCL SVOCs 
TCL Pest/PCB 
TAL inorganics 
Cyanide 
Sulfide 

SB10440 TCL VOCs 
TCL SVOCs 
TCL Pest/PCB 
TAL inorganics 
Cyanide 
Sulfide 

KBA-11-16 46.9 SB 10640 TCL VOCs 
TCL SVOCs 
TCL Pest/PCB 
TAL inorganics 
Cyanide 
Sulfide 

45 to 47 SB10645 
S010845D 

Phosphate binding 
Nitrate and nitrite 
Heterotrophic bacteria 

KBA-11-16 46.9 

See notes at end of table. 

30 to 32 

15, 25, 35, and 453 

SB11030 

SBllOC 

Phosphate binding 
Nitrate and nitrite 
Heterotrophic bacteria 

Archive for sorptive capacity 
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Table 2-1 (Continued) 
Subsurface Soil Sampling Program, October and November 1993 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Rarinn I L3 

Total Depth Sample Depth 
fft bls.1 fft bls\ Samole I.D. Analvses 

KBA-ll-ISA 21 .a 20 to 22 SB11220 TCL VOCs 
TCL SVOCs 
TCL Pest/PCBs 
TAL inorganics 
Cyanide 
Sulfide 
Phosphate binding 
Nitrite and nitrate 
Heterotrophic bacteria 

KBA- 1 l-20 43.9 15 to 17 

25 to 27 

35 to 37 

SB11115 
SBllllSD 

SB11125 

SB11135 

F/T parameters4 

F/T parameters’ 

Phosphate binding 
Nitrate and nitrite 
Heterotrophic bacteria 
F/T parameters’ 

SB11512 TCL VOCs 
SB11512MD TCL SVOCs 

TCL Pest/PCBs 
TAL inorganics 
Cyanide 
Sulfide 

KBA- l l -22A 21 .a 12 to 14 

’ Shelby tube collected. 

’ Analyses included permeability, bulk density, sieve analysis, and hydrometer analysis 

3 Sample is a composite prepared from core samples collected from the depths listed 

4 Fate and transport parameters include bulk density, cation exchange capacity, organic carbon content, sieve analysis, 
hydrometer analysis, Atterberg limits, and permeability. Bulk density and permeability tests require undisturbed sample 
collected using Shelby tube samplers. After collection, ends of Shelby tubes were sealed with wax, the orientation of the 
sample was marked, and labels affixed to exterior of Shelby tube. Atterberg limits were not analyzed in soil samples 
because of the nonplastic nature of the material. 

Notes: I.D. 
ft 
bls 

F/T 
TCL 
voc 
svoc 
Pest/PCB 
TAL 
D 
MD 

= identification 
= feet. 
= below land surface 
= fate and transport. 
= target compound list. 
= volatile organic compound. 
= semivolatile organic compound. 
= pesticides and polychlorinated biphenyl compound 
= target analyte list. 
= designates a duplicate sample. 
= designates a matrix spike and 

matrix soike duolicate samole. 
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The objectives for collecting subsurface soil samples were: (1) lithologic 
characterization, (2) chemical analyses for contaminant characterization, (3) 
analyses for fate and transport parameters, and (4) analyses for biological 
treatability characterization. Subsurface soil samples were collected from the 
surficial aquifer and from the underlying confining hydrologic unit. The 
confining unit is a regional confining unit, the Hawthorn Formation, overlying 
the Floridan aquifer system (Krause and Randolph, 1989). During this investiga- 
tion, the depth to the confining layer was confirmed to be approximately 80 feet 
below land surface (bls). 

Subsurface soil samples collected for VOC analyses were obtained directly from 
the 4-inch continuous cores and placed into the appropriate sample containers. 
Soil for non-volatile parameters was mixed in decontaminated glass bowls prior 
to placement in appropriate sample containers. Sample containers were packed on 
ice in a cooler at the drilling location. The depth intervals for the sample 
collectionswerepredeterminedbasedonprevious investigative analytical results. 
The prepared sample coolers were shipped alongwith signed chain-of-custody forms 
to the contract laboratory via overnight express. The analytical results are 
presented in Subsection 4.1.1. 

Because boreholes were not drilled along the Georgia Department of Transportation 
right-of-way property where contamination is suspected, 4 of the 15 subsurface 
soil samples were collected during soil boring advancement using hollow-stem 
augers during the IM shallowpiezometer installationprogram. The subsurface soil 
samples were collected from the soil borings drilled for the shallow piezometers 
KBA-PS-09 and KBA-PS-10, which are located along the Georgia Department of 
Transportation right-of-way property (see Table 2-l and Figure Z-l). The IM 
borings were used for soil sample collection because no monitoring wells were 
installed on the right-of-way property. The sample depths and associated analyses 
are presented in Table 2-l. 

Shelby tube samplers were used to collect a relatively undisturbed sample for 
analyses of selected fate andtransportparameters. The samplingprogramproposed 
in the workplan included collection of subsurface soil samples from the surficial 
aquifer using Shelby tubes to collect undisturbed samples at six locations. 
Attempts to collect samples using Shelby tubes were unsuccessful at four of the 
six locations. An additional, successful, attempt using a Shelby tube was made 
at location KBA-ll-3C to obtain a sample of the confining unit for permeability, 
bulk density, grain size, and hydrometer analyses. 

Seven subsurface soil samples, including one duplicate sample and two subsurface 
soil samples for sorptive capacity, were collected for fate and transport 
characterization of the surficial and confining hydrologic units. The fate and 
transport data andabrief interpretation are presented inSubsection4.1.2. Four 
subsurface soil samples were collected for identification of biological 
treatability parameters and the data are addressed in Subsection 4.1.3. 

2.2 MONITORING WELL INSTALLATION. Monitoring well installation using rotasonic 
drilling is similar to monitoring well construction using hollow-stem auger 
drilling. The well is constructed inside the outer, 6-inch inner diameter (ID) 
casing. The monitoring-well construction diagrams are presented on the soil 
boring logs in Appendix A. The outer casing is pulled as the well materials are 
placed in the annular space. The 25 monitoring wells were constructed using 2- 
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inch ID, flush-threaded, stainless-steel riser and a lo-foot, stainless-steel 
continuous wire-wrapped screen with a 0.020-inch slot size. The bottom of the 
monitoring well was set approximately 2 feet above the total depth of the 
borehole. For boreholes deeper than 50 feet, a centralizer was placed directly 
above the screened interval within the filter pack. The filter pack was placed 
in the annular space around the well screen from the bottom of the borehole to 
at least 2 feet above the screen using the tremie method. The filter pack 
material was a clean quartz sand with an uniformity coefficient of 1 to 2 and a 
specific gravity of 2.6 to 2.7. A grain-size distribution curve of the filter 
pack material is presented in Appendix B. 

Monitoring wells less than 50 feet deep have 3-foot bentonite seals rather than 
2-foot bentonite seals as proposed in the workplan. Monitoring wells deeper than 
50 feet have 5-foot bentonite seals rather than 3-footbentonite seals as proposed 
in the workplan. The thicker bentonite sealprovidedmore support for the uncured 
grout column. The bentonite pellet seals placed in the monitoring wells 
constructed on NSB property were hydrated at least 8 hours before grouting: the 
bentonite pellet seals placed in the monitoring wells constructed within the 
Crooked River Plantation Subdivision were hydrated at least 1.5 hours before 
grouting. The difference in hydration times was because of the limitation of 
daily work hours in the subdivision and because open boreholes and drill casings 
could not be left unattended overnight. A grout mixture of neat cement and 2 to 
4 percent bentonite powder was placed by tremie method from the top of the 
bentonite seal to within approximately 2 feet of the ground surface. Monitoring 
well installation data for each of the 25 new monitoring wells and for the 10 
existing wells are presented in Table 2-2. Monitoring well construction diagrams 
are presented on the soil boring logs in Appendix A. 

Four monitoring wells, KBA-ll-3C, KBA-ll-13B, KBA-ll-17C, and KBA-ll-19B, were 
screened below the previously defined contaminant plume to monitor the potential 
downward movement of this plume. Three of the four proposed locations were 
constructedusing permanent outer casing. Permanent outer casings were installed 
using mud-rotary drilling. Mud-rotary drilling operations conducted at the 
location of KBA-ll-19B, in the cul de sac of Cottage Court, proved impractical 
because the operations occupied the entire cul de sac. 

One of the proposed double-cased monitoring wells, KBA-11-17C, was constructed 
by pressure grouting the annulus of the 6-inch rotasonic casing after the boring 
had been extended to a depth just below the contamination. Monitoring well KBA- 
ll-17C, the proposed second double-cased monitoring well in the subdivision, is 
located on Plantation Court. Mud rotary operations would have completely blocked 
the roadway for a day or possibly longer. The annular space along the outer drill 
casing was grouted with a bentonite slurry, a mixture of bentonite powder, 
granular bentonite, and potable water. The granular bentonite was added to 
thicken the mixture, reducing the tendency for lateral flow into the formation. 
The borehole was advanced to a depth of 57 feet bls. Approximately 40 gallons 
of bentonite grout were tremied into the outer casing, which was retracted to 37 
feet bls and charged with water. The outer casing and water pressure of 200 
pounds per square inch (psi) were used to surge the borehole until grout returned 
to the surface at the annulus of the outer casing. The borehole was then extended 
to a final depth of 87 feet bls. 

The monitoring wells installed at Site 11 were completed aboveground with a 
locking cover. These monitoring wells were permanently identifiedwith a secured, 
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Table 2-2 
Monitoring Well Construction Data 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Monitoring 
Ground Well TOC Borehole Borehole Total Well Total Well Screened Screened Top of Top of Screened Interval 

Monitoring Surface Elevation Depth Depth Depth Depth Interval Interval Sand Bentonite Elevation 
Well No. (ft MLW ut MLW (ft bls) (ft, BTOC) (ft bls) (ft, BTOC) (ft bls) (fl, BTOC) (ft bls) (ft bls) NW) 

CBA-1 l-l 33.63 36.66 14.37 17.40 11.97 15.00 1.97 to 11.97 5.00 to 15.00 1.87 0.87 31.66 to 21.66 

CBA-11-2 33.13 36.02 13.91 16.80 12.81 15.70 2.81 to 12.81 5.70 to 15.70 1.91 0.91 30.32 to 20.32 

CBA-1 l-3A 31.73 34.63 15.00 17.9 12.30 15.20 2.30 to 12.30 5.20 to 15.20 2.00 1.00 29.43 to 19.43 

CBA-1 l-38 31.00 33.49 46.81 49.30 45.61 48.10 35.61 to 45.61 38.10 to 48.10 32.71 29.71 (4.61) to (14.61) 

CBA-1 l-3C 31.25 33.88 98.27 100.90 94.57 97.20 84.57 to 94.57 87.20 to 97.20 84.27 79 27 (53.32) to (63.32) 

CBA-1 1-4 32.32 35.15 14.97 1780 12.97 15.80 2.97 to 12.97 5.80 to 15.80 1.97 0.97 29.35 to 19.35 

CBA-1 l-5 32.84 36.03 14.81 18.00 12.81 16.00 2.81 to 12.81 6.00 to 16.00 1.71 0.71 30.03 to 20.03 

CBA-1 1-6 34.44 37.43 15.01 18.00 12.81 15.80 2.81 to 12.81 5.80 to 15.80 2.01 1.01 31.63 to 21.63 

CBA-1 l-7 34.17 37.38 14.89 18.10 12.89 16.10 2.89 to 12.89 6.10 to 16.10 1.89 0.89 31.28 to 21.28 

CBA-1 l-8A 34.83 37.48 15.07 17.72 13.07 15.72 3.07 to 13.07 5.72 to 15.72 2.07 1.07 31.76 to 21.76 

CBA-1 1-8B 35.57 38.20 41.61 44.24 40.61 43.24 30 61 to 40.61 33.24 to 43.24 28.61 25.61 4.60 to (5.40) 

CBA-1 l-8C 34.92 37.91 66.85 69.84 59.75 62.74 49.75 to 59.75 52.74 to 62.74 47.75 44.75 (14.83) to (24.83) 

CBA-1 l-9 30.82 34.66 12.96 16.80 11.76 15.60 1.76 to 11.76 5.60 to 15.60 0.86 0.0 29.06 to 19.06 

CBA-1 l-10A 35.61 35.42 19.89 19.70 19.79 19.60 9.79 to 19.79 9.60 to 19.60 7.79 6.79 25.82 to 15.82 

:BA-11-108 35.54 38.03 51.81 54.30 49.21 51.70 39.21 to 49.21 41.70 to 51.70 37.21 34.21 (3.67) to (13.67) 

:BA-1 l-1OC 35.61 38.28 91.83 94.50 87.33 90.00 77.33 to 87.33 80.00 to 90.00 75.33 70.33 (41.72) to (51.72) 

:BA-1 l-l 1A 33.56 35.85 36.81 39.10 34.61 36.90 24.61 to 34.61 26.90 to 36.90 22.61 19.61 8.95 to (1.05) 

;BA-11-11B 33.48 35.94 56.74 59.20 54.14 56.60 44.14 to 54.14 46.60 to 56.60 42.14 39.14 (10.66) to (20.66) 

:BA-1 l-l 1C 33.40 36.00 96.80 99.40 78.10 80.70 68.10 to 78.10 70.7 to 80.7 66.10 61.10 (34.70) to (44.70) 

:BA-11-12 32.77 35.72 41.55 44.50 37.55 40.50 27.55 to 37.55 30.50 to 40.50 25.55 22.55 5.22 to (4.78) 

#ee notes at end of table. 
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Table 2-2 (Continued) 
Monitoring Well Construction Data 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Monitoring 
Well No. 

Ground 
Surface 

(ft ML’4 

Monitoring 
Well TOC 
Elevation 

(k MLW 

Borehole Borehole 

Depth Depth 
(ft bls) (ft, BTOC) 

Total Well 
Depth 
(ft bls) 

Total Well 
Depth 

(ft, BTOC) 

Screened 
Interval 
(ft bfs) 

Screened 
Interval 

(ft, BTOC) 

Top of 
Sand 

(ft bls) 

Top of Screened Interval 
Bentonite Elevation 

(ft bls) (ML’+‘4 

KBA-1 l-13A 32.24 34.20 41.84 43.80 40.54 42.50 30.54 to 40.54 32.50 to 42.50 28.54 25.54 1.70 to (8.30) 

KBA-ll-13B 32.16 34.86 93.70 96.40 88.00 90.70 78.00 to 88.00 80.70 to 90.70 76.00 71.00 (45 84) to (55.84) 

KBA-11-14 31.94 34.54 36.70 39.30 34.10 36.70 24.10 to 34.10 26.70 to 36.70 22.10 19.10 7.84 to (2.16) 

KBA-1 l-15 28.90 28.49 41.91 41.50 39.41 39.00 29.41 to 39.41 29.00 to 39.00 27.41 24.41 (0.51) to (10.51) 

KBA-11-16 29.09 28.66 46.93 46.50 45.33 44.90 35.33 to 45.33 34.90 to 44.90 33.33 30.33 (6.24) to (16.24) 

KBA-1 l-17A 26.09 25.71 31.98 31.60 30.38 30.00 20.38 to 30.38 20.00 to 30.00 18.38 15.38 5.71 to (4.29) 

KBA-1 l-178 25.99 25.41 47.48 46.90 45.38 44.80 35.38 to 45.38 34.80 to 44.80 33.38 30.38 (9.39) to (19.39) 

KBA-ll-17C 25.96 24.86 88.00 86.90 85.90 84.80 75.90 to 85.90 74.80 to 84.80 73.90 68.90 (49.94) to (59.94) 

KBA-11-18 23.43 22.81 46.92 46.30 46.42 45.80 36.42 to 46.42 35.80 to 45.80 34.42 31.42 (12.99) to (22.99) 

KBA-1 l-19A 26.39 25.95 21.84 21.40 20.34 19.90 10.34 to 20.34 9.90 to 19.90 8.34 5.34 16.05 to 6.05 

KBA-1 l-198 26.50 26.15 71.95 71.60 70.55 70.20 60.55 to 70.55 60.20 to 70.20 58.55 53.55 (34.05) to (44.05) 

KBA-11-20 23.56 23.07 43.89 43.40 40.49 40.00 30.49 to 40.49 30.00 to 40.00 28.49 25.49 (6.93) to (16.93) 

KBA-11-21 24.03 23.56 41.97 41.50 40.87 40.40 30.87 to 40.87 30.40 to 40.40 28.87 25.87 (6.84) to (16.84) 

KBA-1 l-22A 33.54 36.18 21.76 24.40 20.16 22.80 10.16 to 20.16 12.80 to 22.80 8.16 5.16 23.38 to 13.38 

KBA-1 l-228 33.19 36.13 51.66 54.60 49.66 52.60 39.66 to 49.66 42.60 to 52.60 37.66 34.66 (6.47) to (16.47) 

Notes: ft = feet. 
MLW = mean tow water. 
TOC = top of casing. 
bls = below land surface. 
BTOC = below top of casing. 
0 = denotes neaative number. 



embossed metal identification plate in the concrete pad at the ground surface. 
The monitoring wells installed within the Crooked River Plantation Subdivision 
were completed flush to the ground with a locking well cap. The flush-mounted 
monitoringwellswere also permanently identifiedwithmetalidentificationplates 
attached to the steel covers. 

After allowing the grout to set for a minimum of 24 hours, the monitoring wells 
were developed using a stainless-steel submersible pump that was decontaminated 
before development. Revisions of the decontamination procedures, as stated in 
the Supplemental RF1 Sampiing and Analysis Plan (SAP) for Site 11 (ABB-ES, 1994b), 
are described in Subsection 2.4. The development of each monitoring well 
continued until a minimum of three well volumes were removed and the temperature, 
pH, specific conductance, and clarity of the groundwater had stabilized. During 
development, temperature, pH, and specific conductance readings were recordedand 
are presented in Appendix C. 

2.3 GROUNDWATER SAMPLING. Groundwater samples were collected for chemical 
analyses from the 25 new monitoring wells and from the 10 existing wells from 
January 4 through January 8, 1994. Groundwater samples were analyzed for target 
compound list (TCL) and target analyte list (TAL) analytes, plus cyanide and 
sulfide; except groundwater samples collected from monitoring wells KBA-ll-llB, 
KBA-ll-13A, and KBA-ll-19A, which were analyzed for Appendix IX constituents, 
including dioxins and furans. Groundwater samples were also collected from 
selectedmonitoringwells for analyses of engineeringandtreatabilityparameters. 
The engineering andtreatabilityparameters includedalkalinity, biological oxygen 
demand, chloride, chemical oxygen demand, conductivity, dissolved oxygen, 
hardness, nitrate, nitrite, ammonia, pH, sulfate, total dissolved solids, total 
Kjeldahl nitrogen, total organic carbon, and total solids. The data for these 
parameters are presented in Subsection 4.2.2. 

Upon opening each monitoring well, the headspace was screened for VOCs using an 
FID. Before sample collection, each monitoring well was purged of at least three 
well volumes using a stainless-steel submersible pump with tubing constructed of 
polrinyl chloride (PVC) or silicon or a decontaminated TeflonN bailer with a 
clean nylon rope. Samples were collected using a Teflon" bailer and clean rope 
after the temperature, pH, and specific conductance of the groundwater had 
stabilized. The stainless-steel submersible pump and Teflon" bailers were 
decontaminated prior to purging or sampling by procedures described in Subsection 
2.4, During purging, pH, specific conductivity, and temperature readings were 
measured after each well volume was removed. These parameters were considered 
stabilized if two consecutive readings varied less than 10 percent. The data for 
these parameters are presented in Appendix C. 

The purged groundwater was temporarily containerized in a 350-gallon tank mounted 
in the back of a truck and later transferred into a storage tank located at the 
site support area. This water will be fed into the influent of the IM treatment 
system. 

Groundwater samples were collectedwithin24hours following purging. Groundwater 
was transferred from the TeflonN bailer directly into the appropriate sample 
containers and packed on ice in a cooler at the sample location. Appropriate 
preservatives were added to the empty sample containers prior to collection of 
groundwater samples except for containers used to collect cyanide. Groundwater 
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samples collected for cyanide analyses were checked for chloride and sulfide 
interferences after collection and before preservation with potassium iodine and 
lead acetate strips, respectively. The pH of the groundwater samples was checked 
before shipment to the contractedlaboratoryto assure that the appropriate amount 
of preservatives had been added to the groundwater samples. The prepared sample 
coolers were shipped along with signed chain-of-custody forms to the contract 
laboratory via overnight express. The analytical results are presented in 
Subsection 4.2.1. 

Water-level measurements for all monitoring wells were collected on January 3, 
1994, and are presented on Table 2-3. Water-level measurements were also taken 
prior to purging for purposes of calculating purge volume. The water-level data 
collected on January 3, 1994, were used for development of the water-table surface 
map and potentiometric map, which is an interpretation of the data collected from 
monitoring wells that were screened from 0 to -20 feet mean low water (MLW). 
These maps are presented in Subsection 4.2. 

2.4 DECONTAMINATION. All equipmentwas decontaminatedpriorto the fieldeffort, 
during the sampling program, and at the conclusion of the sampling program. The 
decontaminationproceduresminimizedthepotentialfor cross contaminationbetween 
sampling points and the transfer of contaminationoffsite. Field decontamination 
procedures during the field events were documented in the field logbooks. 

The rotasonic drill rig was decontaminated upon arrival onsite by procedures 
stated in the Supplemental RF1 SAP (ABB-ES, 1993). 

All down-hole equipment that was in contact with the sampling medium, such as the 
core barrel, was decontaminated prior to collection of each sample by the 
following procedure: 

. washed and scrubbed equipment thoroughlywithAlconoxN and potable water; 

. steam cleaned; 

- rinsed thoroughly with deionized, carbon-filtered water; 

* rinsed thoroughly with propanol; and 

. rinsed thoroughly with deionized, carbon-filtered water. 

The stainless-steel submersible pump was decontaminated by the following 
procedure: 

. washed and scrubbed the exterior of the hose and pump with AlconoxN and 
potable water; 

- pumped a mixture of Alconoxnr and potable water through pump and hose; 

* pumped deionized, carbon-filtered water through pump and hose; and 

- rinsed exterior of the hose and pump with deionized, carbon-filtered 
water. 
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Table 2-3 
Water Level Data, January 3, 1994 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

nonitoring Well Elevation TOC Water Level Water Level Screened lntervtl 
No. (ft MLW (ft BTOC) (ft. MLW) (ft? Ml-W) 

.BA-1 l-l 36.66 7.40 29.26 31.66 to 21.66 

;BA-1 l-2 36.02 7.80 28.22 30.32 to 20.32 

:BA-1 l-3A 34.63 7.30 27.33 29.43tc 19.43 

:BA-1 l-38 33.49 6.56 26.93 (4.61) to (14.61) 

:BA-l l -3C 33.88 12.64 21.24 (53.32) to (63.32) 

:BA-1 l-4 35.15 7.19 27.96 29.35 to 19.36 

:BA-1 l-5 36.03 7.48 26.55 30.03 to 20.03 

:BA-1 l-6 37.43 8.32 29.11 31.63 to 21.63 

;BA-1 l-7 37.38 8.30 29.06 31.28 to 21.28 

:BA-11-8A 3748 8.63 28.85 31.76 to 21.76 

:BA-1 l-80 38.20 9.79 28.41 4.60 to (5.40) 

:BA-1 1 -SC 37.91 9.55 28.36 (14.83) to (24.83) 

:BA-1 l-9 34.86 4.62 30.04 29.06 to 19.06 

CBA-1 l-1OA 35.42 7.07 28.35 25.82 to 15.82 

IBA-11-108 38.03 10.36 27.67 (3.67) to (13.67) 

CBA-11-1OC 38.28 13.15 25.13 (41.72) to (51.72) 

CBA-11-1lA 35.85 7.47 28.38 8.95 to (1 .OS) 

CBA-11-118 35.94 7.69 28.25 (10.66) to (20.66) 

<BA-ll-1lC 36.00 9.34 26.66 (34.70) to (44.70) 

<BA-11-12 35.72 8.40 27.32 5.22 to (4.78) 

<BA-1 I-13A 34.20 7.33 26.87 1.70 to (8.30) 

<BA-1 l-138 34.86 11.17 23.69 (45.84) to (55.84) 

CBA-1 l-14 34.54 6.57 27.97 7.84 to (2.16) 

<BA-1 l-15 28.49 1.94 26.55 (0.51) to (10.51) 

<BA-11-16 28.66 2.76 25.90 (6.24) to (16.24) 

KBA-ll-17A 25.71 1.38 24.33 5.71 to (4.29) 

KBA-1 l-178 25.41 1.15 24.26 (9.39) to (19.39) 

KBA-ll-17C 24.86 3.08 21.78 (49.94) tc (59.94) 

KBA-11-18 22.81 0.49 22.32 (12.99) to (22.99) 

KBA-1 l-19A 25.95 2.70 23.25 16.05 to 6.05 

KBA-11-198 26.15 3.60 2255 (34.05) to (44.05) 

KBA-1 l-20 23.07 0.44 22.63 (6.93) to (16.93) 

KBA-1 l-21 23.56 0.70 22.86 (684) to (16.84) 

KBA-1 1 -22A 36.18 8.14 28.04 23.38 to 13.38 

KBA-1 l-226 36.13 8.42 27.71 (6.47) to (16.47) 

Notes: TOC = top of casing. 
n = feet. 
MLW = mean low water. 
BTOC = below top of casing. 

0 = denotes negative number. 

Time 

1359 

1346 

1309 

1303 

1306 

1255 

1250 

1236 

1231 

1210 

1213 

1216 

1145 

1337 

1340 

1342 

1221 

1224 

1227 

1154 

1330 

1333 

1242 

1145 

1238 

1225 

1228 

1231 

1217 

1248 

1245 

1210 

1200 

1315 

1318 

KB-SllSETM 

MVL07.94 2-12 



All sampling equipments such as the TeflonTY bailers used for groundwater sampling 
and glass bowls and stainless-steel spoons used during soil sampling, were 
decontaminated before sample collection by the following procedure: 

- washed and scrubbed equipment thoroughlywithAlconoxN and potable water; 

. rinsed thoroughly with deionized, carbon-filtered water; 

. rinsed thoroughly with pesticide-grade isopropanol; 

. rinsed thoroughly with deionized, carbon-filtered water; 

. rinsed thoroughly with nitric acid; 

. rinsed thoroughly with deionized, carbon-filtered water; and 

. allowed to air dry and wrapped with aluminum foil. 

Decontamination of all equipment occurred at the decontamination pad constructed 
as part of the IM start-up activities. This concrete pad slopes to drain to a 
collection sump. The water collected in the sump was pumped into a storage tank 
and will be fed into the influent of the IM treatment system. Sediment collected 
in the sump was removed and stored in a roll-off storage container. 

2.5 MANAGEMENT OF INVESTIGATION-DERIVED WASTE (IDW). IDW associated with the 
field activities included soil cuttings, drilling mud, grout, groundwater from 
well development and purging, decontamination water and sediment, and personal 
protective equipment. The soil cuttings, drilling mud, grout, and sediment 
collected from the decontamination area were stored in five roll-off containers. 
The personal protective equipment IDW was collected and stored in one roll-off 
container. The aqueous IDW generated fromwelldevelopment and purging activities 
and from the decontamination area was collected into storage tanks and will be 
fed into the influent of the IM treatment system. 

At the conclusion of drilling and sampling activities, composite samples were 
collected from each roll-off container holding soil cuttings, drillingmud, grout, 
and sediment from the decontamination area. The composite sample consisted of 
discrete soil samples collected from each quadrant of the roll-off container. 
These composite samples were submitted to aUSEPA-certifiedanalytical laboratory 
and analyzed in accordance with the Toxicity Characteristic Leachate Procedure 
(TCLP) for all TCLP constituents to evaluate whether the solid IDW generated has 
hazardous characteristics. The solid wastes associated with the roll-off 
containers are presented in Appendix D. The analytical results are presented in 
Subsection 4.3. 
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3.0 ANALYTICAL PROGRAM 

This section summarizes the analytical program for subsurface soil samples and 
groundwater samples collected during Supplemental RF1 field activities at NSB 
Kings Bay during October and November 1993 and January 1994. It also presents 
a summary of data quality and useability. 

3.1 CHEMICAL ANALYSES. Sampling activities during the Supplemental RF1 included 
collecting samples of subsurface soil and groundwater. All environmental samples 
and associated QC samples (including source water blanks, rinsate blanks, field 
duplicates, and matrix spike and matrix spike duplicate samples) were collected 
in accordance with procedures outlined in the Quality Assurance Project Plan 
(QAPP), Section 3.0 of the Supplemental RF1 SAP for Site 11 (ABB-ES, 1994b), and 
the June 1988 Naval Energy and Environmental Support Activity (NEESA) Sampling 
and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program (NEESA, 1988). Table 2-l in Subsection 2.1 lists the 
subsurface soil samples collected during the investigation and the analytical 
parameters tested for each sample. 

Samples analyzed in conformance with Contract Laboratory Program (CLP) protocols 
(USEPA, 1990a, 1991a and 1992a) were validated according to USEPA Level IV data 
quality objectives (DQOs). In accordance with Level IV DQOs, the USEPA National 
Functional Guidelines for Organic Data Review (USEPA, 1990b), Laboratory Data 
Validation: Functional Guidelines For Evaluating Inorganics Analyses (USEPA, 
1988b), and USEPA Draft Pesticide/Aroclor Data Review Guidelines (USEPA, 1991b) 
were used to validate the laboratory data. Samples collected for Appendix IX 
analyses and sulfide analyses were analyzed according to SW-846 methodology 
(USEPA, 1986) and validated according to USEPA Level III DQOs. 

Level III data validation was performed by evaluating conformance to QC criteria 
established for each analytical method. The USEPANational Functional Guidelines 
for Organic Data Review (USEPA, 1990b), Laboratory Data Validation: Functional 
Guidelines For Evaluating Inorganics Analyses (USEPA, 1988b), and USEPA draft 
Pesticide/Aroclor Data Review Guidelines (USEPA, 1991b) were also used, where 
applicable, to validate Level III data. Level III and Level IV data validation 
was performed under a subcontract. 

Samples collected for fate andtransportparameters, biological treatability, and 
engineering andtreatabilityparameters were analyzedaccordingto USEPA-approved 
methodology (American Public Health Association [APHA] and others, 1992; USEPA, 
1983) and LevelV DQOs. Analytical data were reviewed by the project chemist for 
conformance to QC criteria for each analytical method and Level V DQOs. Fate and 
transport parameters for subsurface soil samples include permeability, bulk 
density, cation exchange capacity, total organic carbon, grain-size analysis, and 
hydrometer analysis. Biological treatability parameters for subsurface soil 
samples include total phosphate, nitrate, nitrite, and total bacteria. 
Engineering and treatability parameters for groundwater samples include 
alkalinity, biological oxygen demand, chloride, chemical oxygen demand, 
conductivity, dissolved oxygen, hardness, nitrate, nitrite, ammonia, pH, sulfate, 
total dissolved solids, total Kjeldahl nitrogen, total organic carbon, total 
solids, total suspended solids, total phosphorus, andtotalandvolatile suspended 
solids. 
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3.2 DATA QUALITY ASSESSMENT SUMMARY. During data review and/or data validation, 
data quality indicators of PARCC, as described in the Supplemental RF1 QAPP, were 
evaluated for all data generated during the investigation to determine data 
useability. The following subsections summarize the results of the PARCC 
evaluation for site characterization data (CLP, Appendix IX, and sulfide) and fate 
and transport, biological treatability, and engineering and treatability data. 

Appendix E contains a comprehensive PARCC report for Level III and Level IV data 
generated for soil samples collected in October and November 1993. Appendix F 
provides a comprehensive PARCC report for Level III and Level IV data generated 
for groundwater samples collected in January 1994. 

3.2.1 Site Characterization Data Except for certain CLP low-level VOC, 
organochlorine pesticide and polychlorinated biphenyls (PCBs), and silver 
analyses, analytical results for all soil samples and groundwater samples 
collected during the investigation and analyzed for CLP VOCs, semivolatile organic 
compounds (SVOCs), pesticides, PCBs, inorganics, and sulfide are considered 
useable for purposes of site characterizationandevaluation. Some qualifications 
were required based on precision, accuracy, and representativeness criteria. 
Sample results associatedwith non-compliant precision and accuracy criteriahave 
been flagged with a J or UJ qualifier and are considered estimated. All estimated 
analytical results are still considered useable data according to USEPA data 
useability guidelines (USEPA, 1992b). Some analytical results associated with 
laboratory and fieldblank contamination, which is anindicatorof representative- 
ness, resulted in elevated detection limits for VOC and inorganic results. 
Overall, all analytical parameters met the 85 percent completeness goal 
established for Level III and Level IV DQOs. 

For all groundwater samples analyzed for CLP low-level VOCs, non-detected results 
for acetone, 2-butanone, and 2-hexanone were rejected and flagged with a UR 
qualifier due to non-compliant relative response factors (RRFs) for initial and 
continuing calibration standards. However, positive results associated with the 
non-compliant RRFs were not rejected but are considered estimated (bias low) and 
flagged with a J qualifier. When interpreting data that are qualified as 
estimated when the compound is detected and rejected when the compound is not 
detected, it is not the ability to detect the compound that is rejected but rather 
the quantitation limit at which the compound was not detected. Thus, during the 
interpretation of these rejected, non-detected results, the non-detected result 
is considered useable but the concentration at which it was not detected is 
unusable. 

It should be noted that the rejection of non-detected results for the ketones is 
attributable to a discrepancybetweenlaboratory requirements and data validation 
requirements. Based on the analytical requirements of the CLP low-level method, 
the laboratory met applicable acceptance criteria for RRFs for ketone analyses 
because the RRFs were above the minimum criteria of 0.01. However, the non- 
detected results were rejected during validation because the guidelines for data 
validation (USEPA, 1990b) are more stringent and require that all data associated 
with RRFs below 0.05 be rejected. 

For one groundwater sample, 19BGWO1, all quantitation limits for CLP pesticides 
and PCB analytes were rejected because the surrogate recovery for this sample was 
less than 10 percent. If pesticide or PCB analytes had been detected in the 
sample, positive results wouldhave been qualified as estimated. This sample was 
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re-extracted 3 days after the holding time had expired, was re-analyzed, and still 
exhibited a surrogate recovery below 10 percent. The low surrogate recovery for 
the re-extracted sample confirms that the low recovery is due to matrix 
interference and not laboratory nonconformance. 

For 15 groundwater samples, including 1 duplicate sample, non-detected results 
for silver were rejected because of low matrix spike recoveries. Samples 
associated with low matrix spike recoveries that exhibited positive detections 
of silver were qualified as estimated. As previously stated, when interpreting 
data that is qualified as estimated when the compound is detected and rejected 
when the compound is not detected, it is not the ability to detect the compound 
that is rejected but rather the quantitation limit at which the compound was not 
detected. 

3.2.2 Fate and Transport and Enpineering and Treatability Data Analytical 
results for all samples of soil and groundwater collected during the investigation 
and analyzed for fate and transport parameters or engineering and treatability 
parameters are considered useable for evaluation of the fate and transport of 
site-related contaminants and the effectiveness and feasibility of selected 
remedial alternatives. Review of analytical data indicated that the laboratory 
met all applicable analytical precision and accuracy criteria, including holding 
times, calibration, matrix spikes and duplicates, preparation blanks, and 
laboratory control spikes. Except for chloride analysis, all field duplicate 
results demonstrated good agreement. For duplicate groundwater samples llBGWO1 
and llBGWOlD, chloride was detected in 1 sample at a concentration of 13.4 
milligrams per liter (mg/R) but was not detected in the duplicate sample. The 
discrepancy between duplicate results could be attributed to laboratory 
inconsistencies or non-homogeneity of the sample matrix and will be considered 
in the interpretation of the data. 
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4.0 INVESTIGATIVE RESULTS 

This section presents the investigative results of the subsurface soil and 
groundwater characterization. The analytical results from the subsurface soil 
and groundwater samples and a summary of the previous data for comparison are also 
provided in this section. The validated analytical results for all analytes and 
all samples are presented in Appendix G. 

This section also addresses the physical characteristics of the confining layer, 
possible contaminant migration downward through the confining layer, and the 
characterization of the IDW that accumulated during the field activities. 

4.1 SUBSURFACESOILCHARACTERIZATION. Fifteensubsurface soil samples, including 
two duplicate samples, were collected for chemical analyses. The contaminant 
characteristics based on the analytical results are provided in Subsection 4.1.1. 
Seven subsurface soil samples, including one duplicate sample, were collected for 
fate and transport characterization of surficial and confining hydrologic units. 
Two subsurface soil samples were collected for evaluation of sorptive capacity. 
Sorptive capacity tests have not been completed and data are not available for 
inclusion in this report. The fate and transport characteristics data are 
presented in Subsection 4.1.2. Five subsurface soil samples, including one 
duplicate sample, were collected for biological treatability parameters. The 
biological treatability parameters are discussed in Subsection 4.1.3. 

4.1.1 Contaminant Characteristics The analytical results for the TCL organic 
and TAL inorganic analytes detected in subsurface soil samples are presented in 
Tables 4-l and4-2, respectively. Tables 4-l and 4-2 are data summary tables that 
list validated data for analytes that were detected in one or more of the samples 
referenced. The concentration ranges and frequencies of detection for analytes 
in soil samples are provided in Table 4-3. Appendix G contains validated 
analytical results for all analytes. The naturally occurring ranges of inorganics 
in soils of the eastern United States (Shacklette and Boerngen, 1984) are also 
presented in Table 4-2. These data are presented for purposes of evaluating 
unique or extraordinary characteristics relating to inorganic concentrations in 
the site soils. Comparison to naturally occurring ranges of concentrations cannot 
be used to assess potential inorganic contaminants at the site. Potential 
inorganic contaminants must be evaluated based on site-specific background data. 
Table 4-3 includes the ranges of concentrations of inorganics in site-specific 
background samples, in samples from Site 11, in samples from the Georgia right-of- 
way property of Spur 40, and in samples from the subdivision. The soil-chemical 
data are discussed based on these general locations, beginning with background 
data and then moving to the landfill, right-of-way, and finally the subdivision, 
in the direction of contaminant migration based on advective transport via 
groundwater flow. 

Background. Four VOCs and 18 inorganic constituents were detected in subsurface 
soil samples collected from background locations (Tables 4-1, 4-2, and 4-3). No 
svocs ( organochlorine pesticides, or PCBs were detected in the subsurface soil 
samples collected from background locations. The four VOCs, carbon disulfide, 2- 
butanone, toluene, and xylene, were detected in subsurface soil samples from the 
background locations with maximum concentrations of 10 J, 17, 18, and 3 J 
micrograms per kilogram (pg/kg), respectively. Calcium was detected above the 
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Table 4-l 
Analytical Results of Organic Contract Laboratory Program Analytes Detected in Subsurface Soil Samples 

Compounds Detected 

Volatile Analyses pglkg 

Acetone’ 

Carbon disulfide2 

1,2-Dichloroethene (total) 

l,l-Dichloroethane 

2-Butanone 

4-Methyl-2-pentanone 

2-Hexanone 

Toluene’ 

Ethylbenzene 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Background 

Well Location: KBA-li-11C KBA-1 l-l 1C KBA-ll-1lC 
Sample I.D.: SB10125 SB10125D SB10145 

Sampling Depth: 25 to 27 ft bls 25 to 27 ft bls 45 to 47 ft bls 

CRQL 

10 48 u 66 u 55 u 

10 4J 10 J 8J 

10 12 u 12 u 13 u 

10 12 u 12 u 13 u 

10 15 14 13 

10 12 u 12 u 13 u 

10 12 u 12 u 13 u 

10 5J 7J 18 

10 12 u 12 u 13 u 

KBA-11-1lC 
SB10175 

75 to 77 ft bls 

35 u 

12 u 

12 u 

12 u 

17 

12 u 

12 u 

9J 

12 u 

Site 11 

KBA-1 l-1OC 
SB11412 

12 to 14ft bls 

48 U 

13 u 

13 u 

13 u 

13 u 

13 u 

13 u 

6J 

13 u 

Xylene (total)2 10 3J 3J 13 u 12 u 13 u 

Semivolatile Analyses @g/kg) CROL 

4-Methylphenol 330 410 u 410 u 420 U 430 u 420 U 

bis(2-Ethylhexyl)phthalate 330 410 u 410 u 420 U 430 u 420 U 

I 
Organochlorine Pesticides and PCBs No organochlorine pesticides or PCBs were detected in subsurface soil samples. 
Analyses b&t/kg) 

See notes at end of table. 
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Table 4-l (Continued) 
Analytical Results of Organic Contract Laboratory Program Analytes Detected in Subsurface Soil Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Compounds Detected 

Volatile Analyses pglkg 

Well Location: 
Sample I.D.: 

Sampling Depth: 

CRQL 

KBA-1 1-22A 
SB11512 

12 to 14 ft bls 

Site 11 

KBA-ll-13A KBA-1 l-13A 
SB10425 SB104250 

25 to 27 ft bls 25 to 27 ft bls 

KBA-1 l-13A 
SB10440 

40 to 42 ft bls 

GA State Road 
Spur 40 ROW 

KBA-PS-09 
SBPS915 

15to 17ftbls 

Acetone’ 10 25 U 35 u 37 u 19 u 30 
I 

Carbon disulfide’ 10 13 u 8J 7J 13 u 13 u 

1,2-Dichloroethene (total) 10 13 u 12 u 12 u 13 u 13 u 

l,l-Dichloroethene 10 13 u 12 u 12 u 13 u 13 u 

2-Butanone 10 13 u 12 u 12 u 13 u 13 u 

4-Methyl-2-pentanone 10 13 u 12 u 12 u 13 u 13 u 

2-Hexanone 10 13 u 12 u 12 u 13 u 13 u 

ToIuene2 10 13 u 12 J 7J 13 u 13 u 

Ethylbenzene’ 10 13 u 4J 8J 13 u 13 u 

Xylene (total) 10 13 u 23 44 13 u 13 u 

Semivolatile Analyses (I.rg/kg) 

4-Methylphenol 

bis(2-Ethylhexyl)phthalate3 

Organochlorine Pesticides and PCBs Analyses 

bdkd 

See notes at end of table. 

CRQL 

330 410 u 400u 400u 400u 430 UJ 

330 410 u 400 u 630 400u 430 UJ 

No organochlorine pesticides or PCBs were detected in subsurface soil samples. 



P 
b 

Table 4-1 (Continued) 
Analytical Results of Organic Contract Laboratory Program Analytes Detected in Subsurface Soil Samples 

Compounds Detected 

Volatile Analyses pglkg 

Acetone’ 

Carbon disulfide’ 

1,2-Dichloroethene (total)’ 

1 ,l-Dichloroethene’ 

2-Butanone 

4-Methyl-2.pentanone2 

2-Hexanone’ 

Toluene’ 

Ethylbenzene 

Xylene (total) 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

GA State Road Spur 40 ROW Crooked River Plantation Subdivision 

Well Location: KBA-PS-09 KBA-PS-10 KBA-PS-10 KBA-11-16 KBA-1 l-19A 
Sample I.D.: SBPS925 SBPS1015 SBPS1025 SB10840 SB11220 

Sampling Depth: 25 to 27 ft bls 15to 17ftbls 25 to 27 ft bls 40 to 42 ft bls 20 to 22 ft bls 

CRQL 

10 320 24 U 17 u 180 U 43 u 

10 13 u 2J 13 u 12J 6J 

10 4J 14 u 13 u 12 u 13 u 

10 13 u 14 u 3J 12 u 13 u 

10 13 u 14 u 13 u 190 13 u 

10 13 u 14 u 27 99 4J 

10 13 u 14 u 13 u 5J 13 u 

10 4J 14 u 13 u 4J 13 u 

10 13 u 14 u 13 u 12 u 13 u 

10 13 u 14 u 13 u 12 u 13 u 

Semivolatile Analyses @g/kg) CRQL 

4-Methylpheno12,3 330 420 UJ 430 u 420 U 180 J 430 u 

bis(Z-Ethylhexyl)phthalate3 330 420 UJ 430 u 420 U 420 U 430 u 

Organochlorine Pesticides and PCBs Analyses 

h/W 

No organochlorine pesticides or PCBs were detected in subsurface soil samples. 

’ Elevated sample quantitation limits for acetone are due to laboratory and/or field blank contamination. 
* Sample values flagged “J” are estimated because sample concentrations are at or below the sample quantitation limit. 
3 Sample quantitation limits flagged “UJ” are estimated because the sample was re-extracted outside of holding time. Original results were not used for these samples due to 

phthalate contamination in the associated method blank. 

Notes: I.D. = identification. U = not detected. 
ft = feet. J = estimated value. 
bls = below land surface. PCB = polychlorinated biphenyl compound. 

m/kg = micrograms per kilograms. GA = Georgia. 
CRQL = contract required quantitation limit. ROW = right-of-way. 



Table 4-2 
Analytical Results of Inorganic Contract Laboratory Program Analytes Detected in Subsurface Soil Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

I 1 I 
Background Site 11 

Concentrations of Well Location: KBA-ll-1lC KBA-ll-11C KBA-11-11C KBA-ll-11C KBA-1 l-1OC 
Naturally Occurring Sample I.D.: SB10125 SB10125D SB10145 SB10175 SB11412 

Compounds Detected Inorganic Constituents4 Sampling Depth: 25 to 27 ft bls 25 to 27 ft bls 45 to 47 ft bls 75 to 77 ft bls 12to 14ftbls 

Inorganic Soil Analyses (mg/kgl CRQL 

Aluminum’ 7,000 to > 100,000 40 3,620 3,370 2,030 896 3,030 

Arsenic’ <O.l to 73 2 2.5 2.3 J 2.1 J 0.84 J 0.41 u 

Barium’ 10 to 1,500 40 14.9 J 14.6 J 9.1 J 3.5 J 3.9 J 

Beryllium’ <l to7 1 0.13 J 0.11 J 0.14 J 0.06 J 0.09 u 

Calcium’ 100 to 28,000 1,000 76.8 J 81.5 J 121 J 326,000 135J 

Chromium’ 1 to 1,000 2 4.7 4.5 3.3 3.5 4.7 

Cobalt’ co.3 to 70 10 1.1 J 1.5 J 1.1 u 0.95 u 1.0 u 

Copper’ < 1 to 700 5 0.70 J 0.71 J 0.57 u 0.49 u 1.2 J 

Iron’ 100 to > 100,000 20 2,330 J 2,590 J 1,490 J 927 J 718 J 

Lead3 < 10 to 300 1 1.5 1.4 2.3 0.40 J 1.0 u 

Magnesium’ 50 to 50,000 1,000 234 J 219 J 165 J 3,340 79.4 J 

Manganese’ <2 to 7,000 3 14.7 J 16.0 J 16.3 J 35.5 J 5.4 J 

Mercury 0.01 to 3.4 0.1 0.04 u 0.04 u 0.04 u 0.03 u 0.05 

Nickel’ <5to790 8 2.2 u 4.0 J 2.6 J 2.1 u 2.3 U 

Potassium’ 50 to 37,000 1,000 197 J 200 J 176 J 161 J 154 u 

Selenium’,3 co.1 to 3.9 1 0.49 u 0.49 u 0.53 u 0.46 UJ 0.73 J 

Sodium’ <500 to 50,000 1,000 21.4 J 20.9 J 16.2 J 140 J 9.4 J 

Thallium’ 2.2 to 23 2 0.22 u 0.22 u 0.24 U 0.20 u 0.22 u 

Vanadium’ <7to300 10 4.4 J 4.4 J 2.8 J 3.1 J 2.0 J 

Zinc’ < 5 to 2,900 4 6.7 6.6 5.2 J 3.0 J 1.7 J 

Cyanide --- 2 0.21 u 0.21 u 0.23 U 0.20 u 0.21 u 

Sulfide _-_ 10 78.1 33.9 34.4 39.9 115 



Table 4-2 (Continued) 
Analytical Results of Inorganic Contract Laboratory Program Analytes Detected in Subsurface Soil Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 1 I, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Site 11 
GA State Road 
Spur 40 ROW 

Compounds Detected 

Concentrations of Well Location: KBA-1 1-22A KBA-1 l-13A KBA-ll-13A KBA-1 l-13A KBA-PS-09 
Naturally Occurring Sample I.D.: 5811512 SB10425 SBlO425D SB10440 SBPS915 

Inorganic Constituents’ Sampling Depth: 12to 14ftbls 25 to 27 ft bls 25 to 27 ft bls 40 to 42 ft bls 15 to 17 ft bls 

Inorganic Soil Analyses (mglkg) 

Aluminum’ 7,000 to > 100,000 

Arsenic’ co.1 to 73 

Barium’ 10 to 1,500 

Beryllium’ <l to7 

Calcium’ 100 to 28,000 

Chromium’ 1 to 1,000 

Cobalt’ <0.3 to 70 

Copper’ <l to 700 

Iron’ 100 to > 100,000 

Lead3 <lo to 300 

Magnesium’ 50 to 50,000 

Manganese’,2 <2 to 7,000 

Mercury 0.01 to 3.4 

Nickel <5 to 700 

Potassium 50 to 37,000 

Selenium3 <O.l to 3.9 

Sodium’ <500 to 50,000 

Thallium’ 2.2 to 23 

Vanadium’ <7 to 300 

Zinc’ <5 to 2,900 

Cyanide’ -__ 

Sulfide --_ 

CRQL 

40 2,070 J 1,600 2,010 1,330 1,690 

2 0.51 J 4.4 4.4 1.8 J 2.1 u 

40 2.5 J 8.8 J 10.0 J 6.0 J 4.2 J 

1 0.07 J 0.05 u 0.05 u 0.05 u 0.09 u 

1,000 80.4 J 22.8 J 32.2 J 34.6 J 30.5 J 

2 2.0 J 2.8 3.0 2.4 3.2 

10 1.0 u 0.99 J 1.6 J 1.0 u 1.1 u 

5 0.64 J 0.61 J 0.51 u 0.51 u 0.63 J 

20 236 J 924 J 1,200 J 834 J 998 J 

1 1.3 1.2 1.1 0.74 0.91 u 

1,000 63.3 J 94.4 J 113J 62.3 J 48.4 J 

3 1.5 J 4.8 6.6 5.7 6.0 J 

0.1 0.04 u 1.3 0.04 u 0.04 u 0.04 u 

8 2.3 U 2.6 U 2.2 u 2.2 u 2.3 U 

1,000 154 u 148 U 148 U 149 u 159 u 

1 0.49 u 0.58 UJ 0.48 u 0.49 u 0.51 u 

1,000 10.1 u 13.8 U 15.5 u 14.9 u 8.2 J 

2 0.22 u 0.36 J 0.38 J 0.21 u 0.23 U 

10 1.7 J 1.6 J 2.1 J 1.2 J 2.2 J 

4 0.64 J 4.2 J 4.8 3.1 J 1.1 J 

2 0.23 J 0.30 J 0.42 J 0.29 J 0.22 u 

1.0 59.8 68 51 68 180 



Table 4-2 (Continued) 
Analytical Results of Inorganic Contract Laboratory Program Analytes Detected in Subsurface Soil Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

GA State Road Spur 40 ROW Crooked River Plantation Subdivision 

Well Location: KBA-PS-09 KBA-PSI0 KBA-PS-10 KBA-11-16 KBA-11-19A 
Concentrations of Natu- Sample I.D.: SBPS925 SBPS1015 SBPS1025 SBlO840 SBll220 
rally Occurring Inorganic Sampling Depth: 25 to 27 ft bls 15to 17ft 25 to 27 ft bls 40 to 42 ft bls 20 to 22 n bls 

Compounds Detected Constituents4 bls 

Inorganic Soil Analyses (mglkgl CRQL 
Aluminum 7,000 to > 100,000 40 1,310 1,880 2,840 953 1,550 
Arsenic’ <O.i to 73 2 0.42 U 0.41 u 0.45 J 1.6 J 2.8 
Barium’ 10 to 1,500 40 2.8 J 3.6 J 17.1 J 4.2 J 7.5 J 
Beryllium’ <l to7 1 0.09 u 0.05 u 0.07 J 0.05 u 0.05 u 
Calcium’ 100 to 28,000 1,000 36.2 J 49.5 J 54.4 J 31.3 J 149 J 
Chromium’ 1 to 1,000 2 2.1 J 3.3 4.2 2.1 J 2.7 
Cobalt’ <0.3 to 70 10 1.0 u 1.0 u 1.0 u 1.0 u 2.3 J 
Copper < 1 to 700 5 0.53 u 0.52 U 0.52 U 0.53 u 0.53 u 
Iron’ 100 to >lOO,OOO 20 273 J 469 J 848 J 629 J 1,440 J 
Lead <lo to 300 1 1.5 0.90 1.4 0.98 1.4 
Magnesium’ 50 to 50,000 1,000 33.9 J 63.3 J 133J 47.6 J 86.1 J 
Manganese’ <2 to 7,000 3 1.6 J 2.4 J 6.8 4.4 4.5 
Mercury 0.01 to 3.4 0.1 0.06 U 0.04 u 0.04 u 0.04 u 0.04 u 
Nickel <5 to 700 8 2.3 U 2.2 u 2.4 U 2.3 U 2.4 U 
Potassium 50 to 37,090 1,000 155 u 152 U 153 u 155 u 155 u 
Selenium’ <O.l to 3.9 1 0.50 u 0.50 J 0.49 u 0.50 u 0.50 u 
Sodium’ < 500 to 50,000 1,000 7.9 J 11.9 u 23.1 U 32.7 U 9.2 u 
Thallium’ 2.2 to 23 2 0.22 u 0.22 u 0.22 u 0.22 u 0.44 J 
Vanadium’ <7to300 10 1.4 J 1.3 J 2.3 J 0.83 J 1.7 J 
Zinc’ <5 to 2,900 4 1.0 J 1.3 u 6.0 U 2.5 J 7.2 
Cyanide’ _-_ 2 0.22 u 0.21 u 0.23 J 0.22 u 0.22 u 
Sulfide ___ 10 90 31.1 90.3 54 30 

i Sample values(s) flagged “J” are estimated because sample concentrations are at or below the sample quantitation limit. 
Sample values for iron, manganese, and aluminum flagged “J” are estimated because duplicate analyses were outside quality control limits. 

’ Sample quantitation limits for lead and selenium flagged “UJ” are estimated because low recoveries were exhibited during graphite furnace atomic absorption spiking 
procedures. 

4 Shacklette and Boerngen, 1984. The purpose of providing these data is to assess any extraordinary or unique characteristics related to concentrations of inorganics in soil. 
These data cannot be used for assessing potential contaminants in soil. 

Notes: I.D. = identification. J = estimated value. -_ = no data. 
n = feet. = not detected at the quantitation limit indicated. 
bls = below land surface. :J = estimated quantitation limit. 

$@ ; 
milligrams per kilograms. GA = Georgia. 
contract required quantitation limit. ROW = right-of-way. 



Table 4-3 
Ranges of Concentrations and Frequencies of 
Detected Analytes in Subsurface Soil Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Crooked River 
Background Site 11 GA State Road Spur 40 ROW Plantation Subdivision 

Analyte Concentration Concentration Concentration Concentration 
Range Frequency’ Range Frequency’ Range Frequency’ Range Frequency’ 

VOCs lpglkgl 

Acetone ND O/4 ND Of5 ND to 320 214 ND 012 
Carbon Disulfide NDtolOJ 314 NDto8J 215 NDto2J f/4 6Jto12J 212 
1,2-Dichloroethene (total) ND O/4 ND O/5 NDto4J l/4 ND o/2 
1, I-Dichloroethane ND O/4 ND Of5 NDto3J l/4 ND 012 
2-Butanone 13 to 17 414 ND o/5 ND o/4 ND to 190 112 
4-Methyl-2-pentanone ND o/4 ND o/5 ND to 27 l/4 4 J to 99 212 
2-Hexanone ND O/4 ND o/5 ND o/4 NDto5J 112 
Toluene 5Jto 18 414 NDto12J 3/5 NDto4J 114 NDto4J l/2 
Ethylbenzene ND o/4 NDto8J 215 ND o/4 ND 012 
Xylene (total) NDto3J 214 ND to 44 215 ND o/4 ND 012 

SVOCs lpglkg, 

4-Methylphenol ND o/4 ND o/5 ND o/4 NDto 180 J 112 
bis(2-Ethylhexyl)phthalate ND Of4 ND to 630 f/5 ND O/4 ND 012 

lnorgsnics lmglkgl 

Aluminum 896 to 3,620 414 1,330 to 3,030 5/5 1,310 to 2,840 4/4 953 to 1,550 w 
Arsenic 0.84 J to 2.5 414 ND to 4.4 415 ND to 0.45 J 114 1.6 J to 2.8 212 
Barium 3.5 J to 14.9 J 414 2.5 J to 10.0 J 515 2.8 J to 17.1 J 414 4.2 J to 7.5 J 212 

Beryllium 0.06JtoO.14J 414 ND to 0.07 J 115 ND to 0.07 J 114 ND 012 

Calcium 76.8 J to 326,000 414 22.8 J to 135 J 515 30.5 J to 54.4 J 414 31.3 J to 149 J 212 

See notes at end of table. 



Table 4-3 (Continued) 
Ranges of Concentrations and Frequencies of 
Detected Analytes in Subsurface Soil Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Crooked River 
Background Site 11 GA State Road Spur 40 ROW Plantation Subdivision 

Analyte Concentration Concentration Concentration Concentration 
Range Frequency’ Range Frequency’ Range Frequency’ Range Frequency’ 

Chromium 3.3 to 4.7 414 2.0 J to 4.7 515 2.1 Jto4.2 414 2.1 J to 2.7 212 

Cobalt ND to 1.5 J 214 ND to 1.6 J 215 ND o/4 ND to 2.3 J 112 

Copper ND to 0.71 J 214 ND to 1.2 J 315 ND to 0.63 J II4 ND 012 

Iron 927 J to 2,590 J 414 236 J to 1,200 J 515 273 J to 998 J 414 6.29 J to 1,440 J 212 

Lead 0.40 J to 2.3 414 ND to 1.3 415 ND to 1.5 314 0.98 to 1.4 212 

Magnesium 165 J to 3,340 414 62.35 to 113 J 515 33.9Jto133J 414 47.6 J to 86.1 J 212 

Manganese 14.7 J to 35.5 J 414 1.5 J to 6.6 515 1.6 J to 6.8 414 4.4 to 4.5 212 

Mercury ND Of4 ND to 1.3 215 ND 014 ND 012 
Nickel ND to 4.0 J 214 ND o/5 ND o/4 ND 012 

Potassium 161 Jto200J 414 ND o/5 ND o/4 ND 012 

Selenium ND O/4 ND to 0.73 J 115 ND to 0.50 J 114 ND 012 
Sodium 16.2 J to 140 J 414 ND to 9.4 J 115 ND to 8.2 J 214 ND 012 

Thallium ND o/4 ND to 0.38 J 215 ND o/4 ND to 0.44 J 112 

Vanadium 2.8 J to 4.4 J 414 1.2Jto2.1 J 515 1.3 J to 2.3 J 414 0.83 J to 1.7 J 212 

Zinc 3.0 J to 6.7 414 0.64 J to 4.8 515 ND to 1.15 214 2.5 J to 7.2 212 

Cyanide ND o/4 ND to 0.42 J 415 ND to 0.23 J 114 ND 012 

Sulfide 33.9 to 78.1 414 51 to 115 515 31.1 to 180 414 30 to 54 212 

’ The first number is the number of detections and the second number is the number of samples, 

Notes: GA = Georgia. ND = not detected. 
ROW = right-of-way. J = estimated value. 
voc = volatile organic compound. svoc = semivolatile organic compound. 
ml@ = micrograms per kilogram. w/kg = milligrams per kilogram. 



reported maximum concentration of naturally occurring calcium in soils of the 
eastern United States in one subsurface soil sample, SB10175, collected at a 
background location (see Tables 4-2 and 4-3). The relatively high calcium content 
of this sample is consistent with the occurrence of limestone gravel in the 
sample. 

Site 11. Four VOCs, 1 SVOC, and 20 inorganic constituents were detected in Site 
11 subsurface soil samples (Tables 4-1, 4-2, and 4-3). No organochlorine 
pesticides or PCBs were detected in the subsurface soil samples collected from 
Site 11. Carbon disulfide and toluene were detected in duplicate subsurface soil 
samples collected at monitoring well KBA-ll-13A at the depth interval of 25 to 
27 feet bls. Ethylbenzene and xylene were detected in duplicate soil samples at 
maximum concentrations of 4 J and 44 pg/kg, respectively. Both values exceed 
maximum background concentrations. The SVOC, bis(2-ethylhexyl)phthalate, was 
detected in only 1 of the duplicate soil samples at a concentration of 630 pg/kg. 
The absence of this SVOC in the replicate sample indicates bis(2-ethylhexyl)phtha- 
late in sample SB10425D was incidental to laboratory or sampling procedures. No 
other SVOCs were detected in soil samples collected at Site 11. 

All inorganic constituents detected in subsurface soil samples from Site 11 were 
detected at concentrations less than the maximum concentrations of those 
constituents occurring naturally in soils of the easternunited States (see Tables 
4-2 and 4-3). Arsenic, cobalt, mercury, thallium, and cyanide were detected in 
a soil sample collected at a monitoring well, KBA-ll-13A, located downgradient 
of the landfill, at the depth interval of 25 to 27 feet bls, at concentrations 
above those detected in subsurface soil samples from background locations (see 
Tables 4-2 and 4-3). Analytical results for duplicate samples did not confirm 
concentrations of mercury and cobalt because these constituents were detected in 
only one of the two samples. Copper, mercury, selenium, and sulfide were detected 
in a soil sample collected at a monitoring well located in the landfill, KBA-ll- 
lOC, at a depth interval of 12 to 14 feet bls, at concentrations above those 
detected in subsurface soil samples from background locations (see Tables 4-2 and 
4-3). Cyanide was detected in 4 of 5 soil samples at concentrations ranging from 
0.23 J to 0.42 J milligramper kilogram (mg/kg) but was not detected inbackground 
soil samples. These concentrations detected in the soil samples are less than 
twice the maximum quantitation limit of 0.23 mg/kg associated with the background 
samples. 

Spur 40 Right-of-Way. Six VOCs and 17 inorganic constituents were detected in 
subsurface soil samples from locations along the Georgia State Road Spur 40 right- 
of-way property (see Tables 4-1, 4-2, and 4-3). No SVOCs or organochlorine 
pesticides or PCBs were detected in the subsurface soil samples collected from 
locations along the road. Acetone and 1,2-dichloroethene were detected in 
subsurface soil samples collected at KBA-PS-09 above concentrations detected in 
subsurface soil samples at background locations. The constituents l,l- 
dichloroethane and 4-methyl-2-pentanone were also detected in subsurface soil 
samples collected from KBA-PS-10, at the 25- to 27-foot interval, above 
concentrations detected in background subsurface soil samples. All inorganic 
constituents detected in subsurface soil samples collected along the Georgia State 
roadwere detected at concentrations less thanthe maximum concentrations of those 
constituents occurring naturally in soils of the easternunited States (see Tables 
4-2 and 4-3). Barium, cyanide, and sulfide were detected in subsurface soil 
samples collected from the Georgia right-of-way property at concentrations above 
those detected in subsurface soil samples collectedatbackgroundlocations. With 
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the exception of sulfide concentration of 180 mg/kg in 1 sample, barium and 
sulfide concentrations were less than 1.5 times the background concentrations. 
The concentration of cyanide, 0.23 J mg/kg, was just above the quantitation limit 
of 0.22 U mg/kg for background samples. 

Crooked River Plantation Subdivision. Five VOCs, 1 SVOC, and 14 inorganic 
constituents were detected in subsurface soil samples collected from locations 
in the Crooked River Plantation Subdivision (see Tables 4-1, 4-2, and 4-3). No 
organochlorine pesticides or PCBs were detected in the subsurface soil samples 
from the subdivision. Carbon disulfide, 2-butanone, 4-methyl-2-pentanone, 2- 
hexanone, and4-methylphenol (an SVOC) were detectedinthe subsurface soil sample 
collected from KBA-11-16, at the 40- to 42-foot interval, above concentrations 
detected in subsurface soil samples from background locations. All inorganic 
constituents detected in subsurface soil samples from the subdivision were 
detected at concentrations less than the maximum concentrations of those 
constituents occurring naturally in soils of the easternunited States (see Tables 
4-2 and 4-3). Arsenic, cobalt, thallium, and zinc were detected in subsurface 
soil samples collected at KBA-ll-19A, at the 20- to 22-foot interval, above 
concentrations detectedinbackgroundsubsurface soil samples. The concentrations 
of these inorganic constituents in soil samples from the subdivision were less 
than 2 times the background concentrations. 

Summary. The soil analytical results were compared to results for groundwater 
to evaluate similarities or differences. Groundwater contamination is presented 
in Subsection 4.2.1. Vinyl chloride, benzene, trichloroethene, and methylene 
chloride, detected in groundwater samples at concentrations above Federal maximum 
contaminant levels (MCLs), were not detected in any of the subsurface soil 
samples. Ethylbenzene, l,l-dichloroethane, 1,2-dichloroethene, 2-butanone, 4- 
methyl-2-pentanone, 2-hexanone, toluene, and xylene were detected in groundwater 
samples and were also detected in the subsurface soil samples. Mercury was 
detected in subsurface soil samples collected from boreholes within the landfill 
and from a downgradient location at intervals of 12 to 14 feet and 25 to 27 feet 
bls, respectively, at concentrations 2 times detected in the background subsurface 
soil samples. Sulfide was detected in a subsurface soil sample from a borehole 
along the Georgia right-of-way property at the interval of 15 to 17 feet bls at 
a concentration 2 times detected in the background subsurface soil samples. 

4.1.2 Fate and Transport Characteristics Fate and transport data obtained from 
soil samples collected during the October and November 1993 field effort include 
permeability, grain size, hydrometer, bulk density, total organic carbon content, 
and cation exchange capacity. These data are presented in Table 4-4. Sorptive 
tests results are not yet available. Grain-size distribution curves including 
hydrometer data are included in Appendix B. 

The subsurface soil sample collected at the 20- to 22-foot interval from 
background monitoring well KBA-ll-11C contains 79.5 percent of very fine-grained 
sand, 12.0 percent of fine-grained sand, 5.7 percent of medium- to coarse-grained 
sand, and 2.4 percent of silt- to clay-sized particles. The grain-size results 
of the soil sample collected at the 37- to 39-foot interval at this location 
indicate 71.5 percent of very fine-grained sand, 21.2 percent of fine-grained 
sand, 5.0 percent of medium- to coarse-grained sand, and 1.4 percent of silt- to 
clay-sized particles. The grain-size results of the soil sample collected at the 
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Monitoring Sample Cation Exchange Total Organic Grain Size Results Hydrometer Results 
Well Depth Permeability Bulk Capacity Carbon 

Sample I.D. Location (feet) (cm/set) Density (meWOOs) @pm) Range of Particle Size (mm) Percent Particle Size (mm) Percent 

Zonfining Unit 

SBlO592’ KBA-ll-3C 92 to 93.5 2.69 and 1O-7 2.07 NA NA > 0.85 2.9 0.0566 35.9 
0.85 to 0.425 6.9 0.0090 16.1 

0.425 to 0.180 26.3 0.0065 10.1 
0.180 to 0.150 11.3 0.0033 5.9 
0.150 to 0.075 17.5 0.0023 5.9 

< 0.075 35.0 0.0013 5.2 

jurficial Hydrologic Unit 

SBlOl17 KBA-Ii-IIC 20 to 22 5.35 and 10e3 1.93 NA NA 

SB10157 KBA-ll-1lC 57 to 59 2.31 and 10-s 1.96 NA NA 

SB10120’ KBA-ll-11C 20 to 22 NA NA 2.1 2,430 bO.85 0.1 0.0637 3.2 
0.85 to 0.425 0.7 0.0096 2.2 

0.425 to 0.180 4.9 0.0068 2.2 
0.180 to 0.150 12.0 0.0034 2.0 
0.150 to 0.075 79.5 0.0024 1.6 

co.075 2.4 0.0014 0.6 

SBlO137’ KBA-1 l-l 1C 37 to 39 NA NA 0.9 1,000 > 0.85 0.0 0.0633 3.2 
0.85 to 0.425 0.1 0.0095 2.2 

0.425 to 0.180 4.9 0.0067 2.2 
0.180 to 0.150 21.2 0.0034 1 .o 
0.150 to 0.075 71.5 0.0024 0.6 

<0.075 1.4 0.0014 0.6 

SBlO157’ KBA-1 l-l IC 57 to 59 NA NA 1.0 897 >0.85 0.0 0.0624 7.2 
0.85 to 0.425 0.0 0.0094 4.2 

0.425 to 0.180 0.7 0.0067 4.2 
0.180 to 0.150 8.7 0.0033 4.0 
0.150 to 0.075 82.2 0.0024 3.6 

<0.075 7.3 0.0014 2.6 

See notes at end of table. 

Table 4-4 
Fate and Transport Data 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 
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Table 4-4 (Continued) 
Fate and Transport Data 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Monitoring Sample Cation Exchange Total Organic Grain Size Results Hydrometer Results 
Well Depth Permeability Bulk Capacity Carbon 

Sample I.D. Location (feet) (cm/set) Density b-w/1009) (pm) Range of Particle Size (mm) Percent Particle Size (mm) Percent 

SB11115’ KBA-1 l-20 15 to 17 NA NA 1.4 944 > 0.85 0.3 0.0627 5.2 
0.85 to 0.425 3.9 0.0094 3.2 

0.425 to 0.180 27.2 0.0067 3.2 
0.180 to 0.150 27.6 0.0034 2.0 
0.150 to 0.075 37.9 0.0024 2.0 

< 0.075 3.0 0.0014 2.0 

SBll 115D’ KBA-1 I-20 15 to 17 NA NA 1 .o 1,170 bO.85 0.3 0.0627 5.2 
0.85 to 0.425 4.5 0.0095 2.2 

0.425 to 0.180 30.0 0.0067 2.2 
0.180 to 0.150 28.8 0.0034 2.0 
0.150 to 0.075 32.9 0.0024 2.0 

co.075 3.3 0.0014 2.0 

SB11125’ KBA-1 l-20 25 to 27 NA NA 0.8 1,550 >0.85 0.3 0.0627 5.2 
0.85 to 0.425 4.8 0.0095 2.2 

0.425 to 0.180 54.3 0.0067 2.2 
0.180 to 0.150 20.2 0.0034 2.0 
0.150 to 0.075 18.7 0.0024 2.0 

< 0.075 1.7 0.0014 1.2 

SB11135’ KBA-1 I-20 35 to 37 NA NA 2.1 967 >0.85 0.5 0.0632 6.2 
0.85 to 0.425 3.5 0.0095 5.2 

0.425 to 0.180 51.4 0.0067 4.2 
0.180 to 0.150 19.4 0.0034 3.0 
0.150 to 0.075 18.3 0.0024 3.0 

< 0.075 6.7 0.0014 3.0 

‘Refer to Appendix B for data and graph 

Notes: I.D. = identification. 
cm/set = centimeter per second. 
meq/lOOg = milliequivalent per hundred grams, 

wm = parts per million. 
mm = millimeter. 
NA = not analyzed. 



57- to 59-foot interval at this location indicate 82.2 percent of very fine- 
grained sand, 8.7 percent of fine-grained sand, 0.7 percent of medium- to coarse- 
grained sand, and 7.3 percent of silt- to clay-sized particles. 

The subsurface soil sample collected at the 15- to 17-foot interval from a 
monitoring well located downgradient in the CrookedRiver Plantation Subdivision, 
KBA-11-20, consists of 37.9 percent of very fine-grained sand, 27.6 percent of 
fine-grained sand, 31.4percent of medium- to coarse-grained sand, and 3.0 percent 
of silt- to clay-sized particles. 

The grain-size results of the soil sample collected at the 25- to 27-foot interval 
at this location indicate 18.7 percent of very fine-grained sand, 20.2 percent 
of fine-grained sand, 59.4 percent of medium- to coarse-grained sand, and 1.7 
percent of silt- to clay-sized particles. The grain-size results of the soil 
sample collected at the 35- to 37-foot interval at this location indicate 18.3 
percent of very fine-grained sand, 19.4percentof fine-grained sand, 55.4percent 
of medium- to coarse-grained sand, and 6.7 percent of silt- to clay-sized 
particles. 

These limited grain-size results of these subsurface soil samples of the surficial 
hydrologic unit suggest that the horizontal distribution of grain size is coarser 
toward the downgradient direction. The soil samples from the 25- to 27- and 37- 
to 39-foot intervals have a higher percentage of grains greater than fine-grained 
sand and less silt- to clay-sized particles than soil samples collected from other 
intervals and a cation exchange capacity lower than these units. This 
interpretationmay explainwhy VOCs appear to migrate more easily in this interval 
of the surficialhydrologic unit. Total organic carbon decreases downward in the 
surficial hydrologic unit. 

The subsurface soil sample collected at the 92- to 93.5-foot interval from 
monitoringwell KBA-ll-3C, located downgradient of the landfill, is representative 
of the regional confining hydrologic unit, the Hawthorn Formation, and consists 
of 17.5 percent of very fine-grained sand, 11.3 percent of fine-grained sand, 36.1 
percent of medium- to coarse-grained sand, and 35.0 percent of silt- to clay-sized 
particles. 

The physical characteristics of the confining unit are compared to the surficial 
hydrologic unit, as follows: 

. the percentage of silt- to clay-sized particles is greater in the 
confining unit than the surficial hydrologic unit, 

. the bulk density of the confining unit is greater than the surficial 
hydrologic unit, and 

. the permeability of the confining unit is less than the surficial 
hydrologic unit by four orders of magnitude. 

4.1.3 Biological Treatability Biological treatability parameters that were 
analyzed include phosphate, heterotrophic bacteria, nitrate, and nitrite. The 
results are presented in Table 4-5. Groundwater samples were also collected for 
analyses of biological treatabilityparameters, as presented in Subsection4.2.2. 
The data will be used in evaluating in situ bioremediation of groundwater and/or 
soil during development of the site-specific CAP. 
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Table 4-5 
Biological Treatability Parameter Data 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Sample I.D. 
Monitoring Sample Depth 

Well Location (feet) 

Total Phos- 
phate 

(wm) 

Nitrate 

@pm) 

Nitrite 

@pm) 
Total Bacteria 

Vu/s) 

SBlO845 KBA-11-16 45 to 47 2.5 <1.25 < 0.5 c3.3 x 10’ 

SB10845D KBA1 l-16 45 to 47 2.5 <1.25 <OS <3.3x lo7 

SBllO30 KBAll-18 30 to 32 2.5 cl.25 co.5 5.7x lo= 

SB11135 KBA-1 l-20 35 to 37 3.8 <1.25 <OS 6.7 x 103 

5811220 KBA-11-ISA 20 to 22 2.5 <1.28 <OS 3.3 x 10’ 

Notes: I.D. = identification. 

pm = parts per million. 
CFu/g = colony forming units per gram. 

4.2 GROUNDWATER CHARACTERIZATION. A total of 39 groundwater samples were 
collected for chemical analyses from the 25 new monitoring wells and from the 10 
existing monitoring wells. The contamination characteristics based on the 
analytical results are described in Subsection 4.2.1. Four groundwater samples 
were collected for analyses of engineering and treatability parameters. 
Analytical data are presented in Subsection 4.2.2. 

Groundwater samples were re-collected for dioxins and furans because the 
subcontractedlaboratoryusedthe incorrectanalyticalmethod (i.e., SW-846Method 
8290) for these constituents. After much discussion with State regulators, the 
analytical method, SW-846 Method 8280, was acceptedbythe State of Georgia. Only 
the results from the SW-846 Method 8280 methodwillbe presentedinthis technical 
memorandum. 

The water-level data collected on January 3, 1994, were used for interpretation 
of the water-table surface map and potentiometric map representative of screened 
intervals from 0 to -20 feet MLW (Figures 4-1 and 4-2). The direction of 
groundwater movement is inferred to be in a westerly to northwesterly direction. 

4.2.1 Contaminant Characterization A total of 39 groundwater samples were 
collected from 35 monitoring wells. Four of the 39 samples were duplicate 
samples. Thirty-six groundwater samples from 32 monitoring wells were submitted 
for analyses of TCL and TAL analytes using CLP methodology. Tables 4-6 and 4-7 
list the validated analytical results for TCL and TAL analytes, respectively, 
detected in one or more of the samples referenced on the tables. Three 
groundwater samples were submitted for analysis of Appendix IX analytes using SW- 
846 methodology. The validated analytical data for Appendix IX constituents 
detected in one or more of the three samples are presented inTable 4-8. Appendix 
G contains validated analytical results for all of the analytes and all of the 
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Table 4-6 
Validated Analytical Results of Organic Target Compound List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Well Location: 
Sample I.D.: 

Oate Sampled: 

KBA-11-l 
01 GW 01 
01 /or?‘/94 

KBA-1 l-2 
02 GW 01 
01/07/94 

KBA-l l-3A 
03A GW 01 
01/07/94 

KBA-1 l-38 
038 GW 01 

01 /oaf94 

KBA-1 l-3C KBA-1 l-4 KBA-11-5 KBA-11-6 
03C GW 01 04GWOl 05 GW 01 06GWOl 

01/06/94 01/07/94 01/07/94 0 l/04/94 

VOLATILE ANALYSIS - TCL 
Analyte @g/f I 
Chloromethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,l -Dichloroethene 
1, I-Dichloroethane 
cis-1 ,P-Dichloroethene 
2-Butanone 
1,2-Dichloropropane 
Trkhloroethene 
Benzene 
4-Methyl-2-pentanone 
P-Hexanone 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylene (total) 
1,40chlorobenzene 
SEMIVOLATILE ANALYSIS - 
Anelyto be/l) 
Phenol 
1,4-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
P-Methylnaphthalene 
Dimethylphthalate 
Diethylphthalate 
Di-n-butylphthalate 
Butylbenzylphthalate 
bis(2-Ethylhexyl)phthalate 

CRQL 
1 
1 
1 
2 
5 
1 
1 
1 
1 
5 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 

TCL 
CRQL 

1u 
1u 
1u 
2u 

3 UR’ 
1u 
1u 
1u 
1u 

5 UR’ 
1u 
1u 
1u 
5U 

5 UR’ 
1u 
1u 
1u 
1u 
1u 

1u 
25 
3 

2u 
6 UR’,’ 

1u 
1lJ 
1u 
5 

5 UR’ 
1u 
1u 
1u 
5u 

5 UR’ 
1u 
1u 
1u 
1u 
1u 

1u 
1u 
1u 
2u 

13 UR’,’ 
1u 
1u 
1u 
1u 

36 J’ 
1u 
1u 
1u 
5U 

5 UR’ 
0.40 J3 

1u 
1u 
1u 
6 

1u 
1 

1u 
2u 

6 UR’,’ 
10 
1u 
1u 
12 

5 UR’ 
1u 
1u 
4 

5U 
5 UR’ 

1 
0.80 J’ 

14 
4 

1u 

1u 
1u 
1u 
2u 

11 UR” 
1u 
1u 
1u 
1u 

6 UR’,’ 
1u 
1u 
1u 
5u 

5 UR’ 
1u 
1u 
1u 
1u 
1u 

1u 
1u 
1u 
2u 

5 UR’ 
1u 
1u 
1u 
1u 

5 UR’ 
1u 
1u 
1u 
5u 

5 UR’ 
1u 
1u 
1u 
1u 
1u 

1u 
1u 
1u 
2u 

a UR’,’ 
1u 
1u 
1u 
1u 

5 UR’ 
1u 
1u 
1u 
5u 

5 UR’ 
1u 
1u 
1u 
1u 
1u 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.50 J’ 

10 u 
a J’ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
4 J’ 
10 u 
3J 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 1 J’ 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

OAGANOCHLOAINE PESTICIDES AND PCBS-TCL ANALYTE No organochlorine pesticides or PCBs were detected in the groundwater samples. 
See notes at end of table. 

1u 
1u 
1u 
2u 

5 UR’ 
1u 
1u 
1u 
1u 

5 UR’ 
1u 
1u 
1u 
5U 

5 UR’ 
1u 
1u 
1u 
1u 
1u 

10 u 
10 u 
10 u 
10 u 
10 u 
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10 u 
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Table 4-6 (Continued) 
Validated Analytical Results of Organic Target Compound List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Well Location: KBA-1 l-7 KBA-l l-8A KBA-l l-8B KBA-l l-8C KBA-1 l-9 
Sample I.D.: 07 GW 01 

KBA-ll-1OA KBA-ll-1OB KBA-ll-1OC KBA-ll-11A 
08A GW 01 08B GW 01 

Date Sampled: 
08C GW 01 09 GW 01 10AGWOl 

01/04/94 01/05/94 01/05/94 
10BGWOl 10CGWol 11AGWOl 

01/04/94 01/05j94 01/07/94 01/08/94 01/08/94 01/04/94 
VOLATILE ANALYSIS - TCL 

Analyte &g/f) CRQL 

Chloromethane 1 1u 1U 1u 1u 1u 1u 1u 1u 1U 
Vinyl chloride 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Chloroethane 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Methylene chloride 2 3 u2 2u 2u 2u 2u 2u 2u 2u 
Acetone 5 5 UR’ 15 UR’ 5 UR’ 5 UR’ 6 UR’ 10 UR’ 11 UR’,2 1 22uuR1,2 5 UR’ 
Carbon disulfide 1 1u 1u 1u 1u 1u 0.80 J3 3 2 1u 
1,l -Dichloroethene 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
1 ,l -Dichloroethane 1 1u 1u 3 1u 1u 1u 0.80 J3 1u 1u 
cis-1,2-Dichloroethene 1 1u 1u 2 1u 1u 1u 4 1u 1u 
2-Butanone 5 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 
1,2-Dichloropropane 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Trichloroethene 1 1u 1u 0.90 J3 1u 1u 1u 1u 1u 1u 
Benzene 1 1u 1u 0.40 J3 1u 1u 0.40 J3 2 1u 1u 
4-Methyl-2-pentanone 5 5u 5u 3 J3 5u 5u 5u 5u 5u 5u 
2-Hexanone 5 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 
Toluene 1 1u 1u 1u 1u 1u 1u 0.50 J3 1u 1u 
Chlorobenzene 1 1u 1u 1u 1u 1u 1u 2 1u 1u 
Ethylbenzene 1 1u 1u 0.90 J” 1u 1u 1u 19 1u 1u 
Xylene (total) 1 1u 1u 1u 1u 1u 1u 0.40 J’ 1u 1u 
1 ,CDichlorobenzene 1 1u 1u 1u 1u 1u 1u 2 1u 1u 
SEMIVOLATILE ANALYSIS-TCL 

Analyte kg/f 1 CRQL 

Phenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
1,4-Dichlorobenzene 10 10 u 10 u 10 u 10 u 10 u 3 J3 2 J3 10 u 10 u 
2-Methylphenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Q-Methylphenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Naphthalene 10 10 u 10 u 10 u 10 u 10 u 2 J3 3 J3 10 u 10 u 
2-Methylnaphthalene 10 10 u 10 u 10 u 10 u 10 u 0.60 J3 10 u 10 u 10 u 
Dimethylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Diethylphthalate 10 10 u 10 u 1 J3 10 u 10 u 10 u 6 J’ 10 u 10 u 
3i-n-butylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
3utylbenzylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
cis(2-Ethylhexyl)phthalate 10 10 u 10 u 10 u 2 J3 10 u 6 J” 1 J3 0.90 J’ 10 u 
DRGANOCHLORINE PESTICIDES AND PCBS-TCL ANALYTE No organochlorine pesticides or PCBs were detected in the groundwater samples. 
See notes at end of table. 



Table 4-6 (Continued) 
Validated Analytical Results of Organic Target Compound List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Well Location: KBA-ll-11A KBA-ll-11C KBA-1 l-12 KBA-1 l-12 
Sample I.D.: 

KBA-1 l-138 KBA-1 l-14 KBA-1 l-15 KBA-1 l-16 KBA-1 l-17A KBA-1 l-178 
11A GW OlD llCGWo1 12 GW 01 12 GW OlD 138 GW 01 

Date sampled: 01 IO4194 
14 GW 01 15 GW 01 16 GW 01 

01/04/94 01/05/94 
17AGWOl 

01/05/94 01/07/94 
17BGWOl 

01/05/94 01/05/94 01/07/94 01/06/94 01 IO7194 
VOLATILE ANALYSIS - TCL 

Analyte @g/l) CRQL 

Chloromethane 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 0.60 J3 
Vinyl chloride 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Chloroethane 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Methylene chloride 2 2u 2u 2u 2u 2u 2u 2u 7 4 u’ 3 U’ 
Acetone 5 5 UR’ 3 UR’ 4 UR’ 5 UR’ 22 UR’.’ 5 UR’ 4 UR’ 320 J’ 7 UR’ 100 J’ 
Carbon disulfide 1 1u 1u 1u 1u 1u 1u 1u 2 1u 0.70 J3 
1,l -Dichloroethene 1 1u 1U 1U 1u 1u 1U 1u 0.70 J3 1U 1U 
1 ,l -Dichloroethane 1 1u 1u 1u 1u 1u 1u 1u 13 1u 1 
cis-1,2-Dichloroethene 1 1u 1u 1u 1u 1u 1u 1u 7 1u IU 
2-Butanone 5 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 57 J’ 5 UR’ 380 J3 6 UR’ 61 J’ 
1,2-Dichloropropane 1 1u 1u 1u 1u 1u 1u 1u 0.80 J3 1u 1u 
Trichloroethene 1 1u 1u 1u 1u 1u 1u 1u 0.60 J3 1u 1u 
Benzene 1 1u 1u 1u 1u 1u 1u 1u 2 1u 0.50 J3 
4-Methyl-2-pentanone 5 5u 5u 5u 5u 5u 5u 5u 270 5u 78 
2-Hexanone 5 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 6 J’ 5 UR’ 5 UR’ 
Toluene 1 1u 1u 1u 1u 1u 1u 1u 23 1u 1u 
Chlorobenzene 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Ethylbenzene 1 1u 1u 1u 1u 1u 1u 1u 5 1u 1u 
Xylene (total) 1 1u 1u 1u 1u 1u 1u 1u 12 1u 1u 
1,4-Dichlorobenzene 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u 
SEMIVOLATILE ANALYSIS-TCL 

Analyte @g/f 1 CRQL 

Phenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 100 10 u 10 u 
1,4-Dichlorobenzene 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 50 u 10 u 10 u 
2-Methylphenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 8 J3 10 u 10 u 
4-Methylphenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 670 10 u 3 J3 
Naphthalene 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 50 u 10 u 10 u 
2-Methylnaphthalene 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 50 u 10 u 10 u 
Dimethylphthalate 10 10 u 2 J’ 10 u 10 u 10 u 10 u 10 u 50 u 10 u 10 u 
Diethylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 8 J3 10 u 10 u 
Di-n-butylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u so u 10 u 10 u 
Butylbenzylphthalate 10 10 u 2 J3 10 u 10 u 10 u 10 u 10 u 50 u 10 u 10 u 
bis(2-Ethylhexyl)phthalate 10 0.50 J3 5J 10 u 10 u 2 J3 10 u 20 4 J3 10 u 29 
ORGANOCHLORINE PESTICIDES AND PCBS-TCL ANALYTE No organochlorine pesticides or PCBs were detected in the groundwater samples. 



Table 4-6 (Continued) 
Validated Analytical Results of Organic Target Compound List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Well location: KBA-1 l-178 KBA-1 l-17C KBA-1 l-18 KBA-1 l-198 KBA-1 l-20 KBA-1 l-21 KBA-l l -22A ;;;-;ll$;; KBA-1 l-228 
Sample I.D.: 178 GW OlD 17C GW 01 18 GW 01 19B GW 01 20 GW 01 21 GW 01 22AGWOl 228 GW 01 D 

Date Sampled: 01/07/94 01/06/94 01/05/94 01/06/94 01 IO6194 01/06/94 01/07/94 01/08/94 01/08/94 
VOLATILE ANALYSIS - TCL 

Analyte @g/f I CRQL 

Chloromethane 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Vinyl chloride 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Chloroethane 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Methylene chloride 2 2u 2u 2u 2u 2u 2u 2u 2u 2u 
Acetone 5 14 UR’,’ 5 UR’ 8 UR’,’ 5 UR’ 8 UR’,’ 12 UR’,2 12 UR’.’ 5 UR’ 5 UR’ 
Carbon disulfide 1 1u 1u 1u 1u 1u 0.40 J3 0.50 J3 2 4 
1 ,l -Dichloroethene 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
1 ,l -Dichloroethane 1 1u 1u 0.60 J3 1u 1u 1u 1u 0.60 J’ 0.60 J3 
cis-1,2-Dichloroethene 1 1u 1u 1u 0.70 J’ 1u 1u 1u 19 20 
2-Butanone 5 5 UR’ 16 UR’,’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR 5 UR’ 
1,2-Dichloropropane 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Trichloroethene 1 1u 1u 1u 1u 1u 1u 1u 0.50 J3 0.50 J3 
Benzene 1 1u 1u 1u 1u 1u 1u 0.60 J3 6 6 
4-Methyl-2-pentanone 5 10 5u 34 5u 5u 5u 5u 5u 5u 
2-Hexanone 5 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 5 UR’ 
Toluene 1 1u 1u 1u 1u 1u 1u 1u 12 12 
Chlorobenzene 1 1u 1u 1u 1u 1u 1u 1u 1 1 
Ethylbenzene 1 1u 1u 1u 1u 1u 1u 1u 54 56 
Xylene (total) 1 1u 1u 1u 1u 1u 1u 1u 15 14 
1,4-Dichlorobenzene 1 1u 1u 1u 1u 1u 1u 1u 1u 1u 
SEMIVOLATILE ANALYSIS - TCL 

Anal@ @g/f 1 CRQL 

Phenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
1,4-Dichlorobenzene 10 10 u 10 u 10 u 10 u 10 u 10 u 4 J’ 10 u 10 u 
2-Methylphenol 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
4-Methylphenol 10 4 J3 10 u 10 u 10 u 10 u 10 u 10 u 14 16 
Naphthalene 10 10 u 10 u 10 u 10 u 10 u 10 u 0.60 J3 10 u 10 u 
2Methylnaphthalene 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Dimethylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 3 J3 4 J” 
Diethylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 0.50 J3 10 11 
Di-n-butylphthalate 10 10 u 10 u 10 u 4 J’ 10 u 10 u 10 u 10 u 10 u 
Butylbenzylphthalate 10 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
bis(2-Ethylhexyl)phthalate 10 12 2 J3 10 u 10 u 1 J3 3 J” 1 J3 1 J3 0.60 J3 
ORGANOCHLORINE PESTICIDES AND PCBS-TCL ANALYTE No organochlorine pesticides or PCBs were detected in the groundwater samples. 

See notes at end of table. 



Table 4-6 (Continued) 
Validated Analytical Results of Organic Target Compound List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

’ Sample results flagged “UR” and “J” as estimated due to RRFs being ~0.05. 
’ Elevated sample quantitation limits due to laboratory and/or field blank contamination. 
3 Sample results flagged “J” as estimated because concentration is less than the CRQL. 

Notes: I.D. 
TCL 
CRQL 
IJ 
UR 
J 
PCB 
RRF 

= identification. 
= target compound list. 
= contract required quantitation limit. 
= not detected at the quantitation limit indicated. 
= not detected, but quantitation limit rejected per validation (see footnote number 1) 
= estimated value. 
= polychlorinated biphenyls. 
= relative response factor. 



Table 4-7 
Validated Analytical Results of Inorganic Target Analyte List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Site 11 Site 11 Site 11 Site 11 
Well Location: 

Site 11 Site 11 
KBA-1 l-l KBA-1 l-2 KBA-I l-3A KBA-1 l-38 

Sample I.D.: Background 
KBA-1 l-3C 

01 GW 01 
KBA-11-4 

02 GW 01 
Date Sampled: 

03A GW 01 
Maximum 

030 GW 01 03C GW 01 
01/05/94 

04 GW 01 
01/07/94 01/07/94 01 lo8194 01 I06194 01 IO7194 

Inorganic TAL Analyte @g/f J CRQL 

Aluminum 200 28,900 J 1,590 J’.* 3,010 J2,3 12,300 J= 5,660 J’,” 130 J4 5670 J2.3 

Antimony 5 23.0 J 2.3 J5 3.4 J’ 1.8 u 2.3 UJ5 2.1 J’ 1.8 u 

Arsenic 10 1.8 J 1.3 u 1.0 u 1.9 J’ 2.3 J’ 5.8 J’ 1.2 J’ 

Barium 200 45.0 J 16.0 J* 4.6 J’ 12.4 J2 4.9 J’ 19.8 J* 5.1 J2 

Beryllium 5 0.94 J 0.14 u 0.12 UJ’ 0.12 UJ6 0.12 UJ’ 0.14 u 0.12 UJ’ 

Cadmium 5 ND 3.1 u 3.2 U 3.2 U 3.2 U 3.1 u 3.5 J’ 

Calcium 5,000 64,800 1,520 J4 55,600 J2 241,000 J* 85,100 J2 62,300 85,800 J* 

Chromium 10 17.2 2.3 U 3.1 u 5.0 J’ 3.6 J’ 2.6 U 5.7 J’ 

Cobalt 50 2.2 J 1.6 U 2.1 u 2.1 u 2.1 u 1.6 U 2.1 u 

Copper 25 24.6 J 1.7 u 5.8 u 12.3 J4 3.3 u 4.6 J’ 2.9 u 

Iron 100 5,540 al.4 J’ 621 Jr 3,480 J’,’ 160 J’,” 193 161 J’,’ 

Lead 3 a.1 J 2.0 u 2.0 u 2.0 u 2.0 u 3.4 2.0 u 

Magnesium 5,000 5,750 1,010 J4 4,270 J* 8,160 2,880 J’ 12,200 2,870 J’ 

Manganese 15 108 5.8 J4 22.3 302 25.3 12.8 J’ 25.5 

Mercury 0.2 ND 0.13 u 0.13 u 0.13 u 0.13 u 0.35 0.13 u 

Nickel 40 16.6 J 7.3 u 3.9 u 3.9 u 3.9 u 7.3 u 3.9 u 

Potassium 5,000 5,310 738 u 6,260 3,780 J’ 1,180 J’ 12,000 1,180 J4 

Selenium 5 ND 1.5 u 1.5 u 1.5 u 1.5 u 1.5 UJ’ 1.5 u 

Silver 10 2.6 J 2.5 UJ6 2.5 UR’ 2.5 UR’ 2.5 UR’ 2.5 UJ6 2.5 UR’ 

Sodium 5,000 28,200 J 5,360 J2 9,410 Jz 5,640 J* 3,140 J* 22,100 J’ 3,120 J’ 

Vanadium 50 17.4 J 2.3 U 2.8 J’ 6.2 J’ 2.2 J’ 2.3 U 3.1 J’ 

Zinc 20 62.4 J 3.8 J4 5.7 u a.5 u 4.3 u 18.0 J’ 4.3 u 

Sulfide 500 1,600 J 100 UJ’ 100 UJ’ 200 J’ 1,800 J’ 200 J’ 100 UJ’ 

See notes at end of table. 



Table 4-7 (Continued) 
Validated Analytical Results of Inorganic Target Analyte List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Site 11 Site 11 Background Site 11 Site 11 
Well Location: KBA-11-5 

Site 11 
KBA-11-6 KBA-1 l-7 KBA-1 I-6A 

Sample I.D.: Background 05 GW 01 
KBA-1 l-6B KBA-l l-8C 

06 GW 01 07 GW 01 
Date Sampled: Maximum 

06A GW 01 
01/07/94 

089 GW 01 
01/04/94 

oat GW 01 
01/04/94 01/05/94 01/05/94 01/04/94 

Inorganic TAL Analyte @g/t) CRQL 

Aluminum 200 28,900 J 8,970 J’,’ 2,380 J’.* 28,700 J’.2 1,810 J’,* 1,310 J’.* 1,910 J* 

Antimony 5 23.0 J 1.8 u 2.3 U 10.5 2.8 J5 2.5 U 11.0 UJ’ 

Arsenic 10 1.8 J 1.0 u 1.3 u 1.3 u 2.4 J’ 1.3 u 1 .O UJ’ 

Barium 200 45.0 J 5.2 J2 a.9 J’ 15.7 J’ a.5 J2 36.9 J2 36.1 J’ 

Beryllium 5 0.94 J 0.12 UJ’ 0.19 J’ 0.43 J4 0.14 u 0.18 J’ 0.25 J’ 

Cadmium 5 ND 3.2 U 3.1 u 3.1 u 3.1 u 3.1 u 3.2 U 

Calcium 5,000 64,800 5,840 J’ 1,690 J’ 1,620 J4 72,200 5,370 2,300 J’ 

Chromium 10 17.2 3.1 u 2.3 U 17.2 2.3 U 4.4 J’ 10.9 

Cobalt 50 2.2 J 2.1 u 1.6 U 1.6 U 1.6 U 1.6 U 2.1 u 

Copper 25 24.6 J 26.7 1.9 J’ 2.3 J4 1.7 u 1.7 u 3.8 u 

Iron 100 5,540 632 J’,’ 216 331 2,700 10,300 2,050 

Lead 3 a.1 J 2.0 u 2.0 u 2.0 UJ’ 2.5 J’ 2.0 u 4.3 J’ 

Magnesium 5,000 5,750 1,950 J4 457 J” 345 J4 8,220 2,470 J4 962 J’ 

Manganese 15 108 13.1 J” 7.9 J’ 5.4 J” 170 73.6 17.9 

Mercury 0.2 ND 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 

Nickel 40 16.6 J 5.3 J4 7.3 u 7.3 u 7.3 u 7.3 u 3.9 u 

Potassium 5,000 5,310 964 J’ 1,030 J’ 738 u 9,970 3,130 J4 784 u 

Selenium 5 ND 1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 

Silver 10 2.6 J 2.5 UR’ 2.5 UJ6 2.5 UJ6 2.5 UJ’ 2.5 UJ’ 2.2 u 

Sodium 5,000 28,200 J 1,390 J’ 1,780 J2 3,940 J’ 19,200 J2 50,400 J’ 7,000 J2 

Vanadium 50 17.4 J 4.1 J’ 2.3 U 5.6 J4 2.3 U 4.2 J’ 2.1 J’ 

Zinc 20 62.4 J 69.3 4.7 J’ 34.0 5.9 J’ 9.8 J’ 11 .O UJ3 

Sulfide 500 1,600 J 200 J’ 200 J’ 200 J6 200 J’ 1,600 J’ 1,000 J’ 

See notes at end of table. 



Table 4-7 (Continued) 
Validated Analytical Results of Inorganic Target Analyte List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Background Site 11 Site 11 Site 11 Background Background Background 
Well Location: KBA-1 l-9 KBA-1 l-10A I%&$1 “0; wi&l&lcI; KBA-ll-11A KBA-1 l-l 1A KBA-11-11C 

Sample I.D.: Ba;~;~uu~ 09 GW 01 10AGWOl 1lAGWOl 11A GW OlD 11C GWOl 
Date Sampled: 01 IO5194 01/07/94 01 ioai94 01 lo8194 01 IO4194 01/04/94 01/04/94 

Inorganic TAL Analyte @g/f 1 CRQL 

Aluminum 200 28,900 J 28,900 J’,* 10,100 J= 3,750 J2.3 191 J2,’ 569 J’ 576 J2 578 J2 

Antimony 5 23.0 J 1.8 u 12.1 u 1.8 u 2.6 U 4.4 UJ6 3.3 UJ’ 23.0 JB 

Arsenic 10 1.8 J 1.3 u 2.8 J’ 3.4 J’ 1.3 J’ 1 .O UJ’ 1.8 J@ 1 .O UJ’ 

Barium 200 45.0 J 10.8 J* 61.1 J’ 21.0 J2 52.5 J2 35.9 J’ 34.4 J’ 20.8 J’ 

Beryllium 5 0.94 J 0.94 J’ 0.12 UJ6 0.12 UJ’ 0.12 UJ’ 0.16 J’ 0.12 J’ 0.12 u 

Cadmium 5 ND 3.1 u 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 

Calcium 5,000 64,800 8,030 73,900 J2 1,950 Jz 42,200 J’ 3,550 J’ 3,470 J’ 64,800 

Chromium 10 17.2 12.5 2.9 u 13.7 5.0 J’ 6.9 J’ 5.2 J’ 15.0 

Cobalt 50 2.2 J 2.2 J’ 2.1 u 2.1 u 2.1 u 2.1 u 2.1 u 2.1 u 

Copper 25 24.6 J 4.6 J” 2.9 u 6.2 U 16.5 J’ 14.9 J’ 7.8 u 24.6 J’ 

Iron 100 5,540 563 41,800 J’.’ 1,460 J6.3 2,370 J6.3 5,140 5,540 1,130 

Lead 3 a.1 J 2.0 u 2.0 u 2.1 J’ 6.8 a.1 J3 3.3 J’ 5.1 J3 

Magnesium 5,000 5,750 1,100 J’ 16,600 6,410 4,600 J’ 2,820 J’ 2,870 J’ 5,750 

Manganese 15 108 1.5 J’ 415 a.2 J’ 58.6 44.5 47.6 108 

Mercury 0.2 ND 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 

Nickel 40 16.6 J 16.6 J’ 3.9 u 11.1 J’ 20.3 J’ 9.0 J’ 7.2 J’ 13.0 J’ 

Potassium 5,000 5,310 5,310 10,500 19,200 3,000 J’ 3,760 J’ 3,600 J’ 2,340 U 

Selenium 5 ND 1.5 u 1.5 UJ5 1.5 u 1.5 UJ5 1.5 u 1.5 u 1.5 UJ5 

Silver 10 2.6 J 2.6 J6 2.5 UR’ 2.5 UR’ 2.5 UR’ 2.2 u 2.2 u 2.2 u 

Sodium 5,000 28,200 J 3,100 J2 10,300 J* 21,100 J’ 9,820 J2 17,000 Jz 17,300 J’ 28,200 J2 

vanadium 50 17.4 J 17.4 J’ 4.6 J’ 12.1 J’ 1.5 u 1.5 u 1.5 u 1.6 J’ 

Zinc 20 62.4 J 16.0 J’ 51.0 24.6 44.8 62.4 J3 32.7 UJ” 16.4 UJ3 

Sulfide 500 1,600 J 100 UJ6 200 J’ 900 J’ 100 UJ’ 1,600 J’ 1,500 J’ 200 J’ 

See notes at end of table. 



Table 4-7 (Continued) 
Validated Analytical Results of Inorganic Target Analyte List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Site 11 Site 11 Site 11 Site 11 
Well Location: 

Subdivision Subdivision 
KBA-11-12 KBA-11-12 KBA-1 l-138 

Sample I.D.: 
KBA-11-14 

Ba;igFun; 
KBA-11-15 

12 GW 01 
KBA-11-16 

12 GW OlD 138 GW 01 14 GW of 
Date Sampled: 

15 GW 01 
01/05/94 01/05/94 

16 GW 01 
01/07/94 01 I05194 01/05/94 01/07/94 

Inorganic TAL Analyte @g/f l CRQL 

r\luminum 200 28,900 J 3,930 J’,’ 4,160 J’,’ 1,390 J’.” 6,900 J’,’ 731 J’,’ 2,550 J*.3 

Antimony 5 23.0 J 2.2 u 2.9 u 3.3 J’ 2.1 u 1.9 u 1.8 u 

4rsenic IO 1.8 J 2.7 J’ 1.3 u 1.6 J’ 1.3 u 1.3 u 4.3 J’ 

Barium 200 45.0 J 31 .a J2 33.3 J2 22.6 J* 51.7 J’ 68.1 J2 70 .4 J’ 

Beryllium 5 0.94 J 0.21 J’ 0.21 J4 0.12 UJ’ 0.45 J” 0.14 u 0.12 UJ* 

Cadmium 5 ND 3.1 u 3.1 u 3.2 U 3.1 u 3.1 u 3.2 U 

Calcium 5,000 64,800 1,510 J’ 1,500 J’ 69,700 J* 3,960 J’ 33,500 5,120 J2 

Chromium 10 17.2 a.2 J’ 5.8 J” 3.2 U 25.2 30.7 a.7 J’ 

Cobalt 50 2.2 J 2.8 J’ 2.2 J’ 2.1 u 7.0 J’ 1.6 U 2.1 u 

Copper 25 24.6 J 3.1 J’ 3.8 J’ 45.4 20.6 J’ 7.1 J’ 6.8 u 

Iron 100 5,540 3,810 3,800 944 J’.3 7,390 1,570 2,020 J’.3 

Lead 3 a.1 J 2.0 u 2.0 u 4.4 2.0 u 5.4 J5 2.0 u 

Magnesium 5,000 5,750 1,350 J’ 1,360 J4 9,870 2,030 J’ 16,500 5,680 

Manganese 15 loa 20.2 20.2 25.4 38.3 12.7 J’ la.2 

Mercury 0.2 ND 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 

Nickel 40 16.6 J 7.3 u 7.4 J’ 3.9 u 48.4 14.2 J’ 7.5 J’ 

Potassium 5,000 5,310 738 u 738 u 5,690 738 u 3,790 J’ 3,980 J’ 

Selenium 5 ND 1.5 u 1.5 u 1.5 UJ5 1.5 u 1.5 u 1.5 UJ5 

Silver 10 2.6 J 2.5 UJ’ 2.5 UJ’ 2.5 UR’ 2.5 UJ’ 2.5 UJ’ 2.5 UR’ 

Sodium 5,000 28,200 J 8,740 J2 8,660 J2 10,500 J’ 20,500 J2 2ia,ooo J’ 63,200 J2 

Vanadium 50 17.4 J 3.5 J’ 2.6 J’ 2.8 J’ 9.8 J’ 2.3 U 2.2 J’ 

Zinc 20 62.4 J 13.7 J’ 13.3 J’ 23.9 75.0 9.4 J’ 15.5 u 

Sulfide 500 1,600 J 400 J’ 200 J6 100 UJ6 300 J6 1,200 J’ 5,300 Js 

See notes at end of table. 



Table 4-7 (Continued) 
Validated Analytical Results of Inorganic Target Analyte List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Subdivision Subdivision Subdivision Subdivision Subdivision Subdivision 
Well Location: KBA-1 l-17A KBA-11-170 

Sample I.D.: 
KBA-11-17B KBA-1 l-17C 

Background 
KBA-1 l-16 KBA-1 l-198 

17A GW 01 170 GW 01 178 GW OlD 
Date Sampled: 

17C GW 01 
Maximum 2 I~~/:~ 

198 GW 01 
01/06/94 01/07/94 01/07/94 01/06/94 01/06/94 

Inorganic TAL Analyte @g/f 1 CRQL 

Aluminum 200 28,900 J 57,800 J’.2 1,460 J’.3 1,700 J2.3 94.8 J’ 12,600 J’,* 104 J’ 

Antimony 5 23.0 J 1.9 J’ 1.8 u 1.8 u 6.1 1.6 U 2.2 J’ 

Arsenic 10 1.8 J 2.1 J’ 6.3 J’ 6.4 J’ 5.2 J’ 4.5 J’ 1.3 u 

Barium 200 45.0 J 432 J* 39.9 J* 40.0 Jz 21.2 J’ 86.3 J’ 10.0 J’ 

Beryllium 5 0.94 J 0.74 J’ 0.12 UJ’ 0.19 J9 0.14 u 2.0 J’ 0.14 u 

Cadmium 5 ND 3.1 u 3.2 U 3.2 U 3.1 u 3.1 u 3.1 u 

Calcium 5,000 64,800 50,100 3,220 J2 3,560 J’ 35,300 7,070 4,450 J’ 

Chromium 10 17.2 18.6 7.8 J’ 7.9 J’ 2.3 U 44.5 2.3 U 

Cobalt 50 2.2 J 3.6 J’ 2.1 u 2.1 u 1.6 U 8.6 J’ 1.6 U 

Copper 25 24.6 J 9.6 J’ 16.5 J’ 14.6 J” 5.2 J’ 26.0 3.1 J’ 

Iron 100 5,540 3,690 1,590 J’,3 1,670 J’.3 1,250 9,250 1,060 

Lead 3 a.1 J 2.0 u 2.0 u 2.0 u 2.0 u 12.1 2.0 u 

Magnesium 5,000 5,750 26,700 1,540 J4 1,600 J’ 4,620 J’ 2,490 J’ ail J4 

Manganese 15 to8 19.9 8.6 J’ 9.1 J’ 35.2 45.9 16.9 

Mercury 0.2 ND 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 

Nickel 40 16.6 J 16.6 J’ 6.3 J’ 7.3 J’ 7.3 u 54.3 7.3 u 

Potassium 5,000 5,310 738 u 1,080 J’ 1,260 J’ 738 u 738 u 738 u 

Selenium 5 ND 15.2 U 1.5 u 1.5 u 1.5 u 1.8 J’ 1.5 UJ5 

Silver 10 2.6 J 2.5 UJ’ 2.5 UR’ 2.5 UR* 2.5 UJ’ 2.5 UJ’ 2.5 UJ’ 

Sodium 5,000 28,200 J 152,000 J* 13,100 J’ 13,700 J2 0,370 Jz 10,600 J’ 8,150 Jz 

Vanadium 50 17.4 J 18.2 J’ 1.5 u 1.5 u 2.3 U 16.6 J’ 2.3 U 

Zinc 20 62.4 J 28.8 13.2 U 13.9 u 29.6 70.1 7.0 J’ 

Sulfide 500 1,600 J 200 J’ 200 J6 200 J’ 100 UJ* 100 UJ’ 200 J 

See notes at end of table. 



Table 4-7 (Continued) 
Validated Analytical Results of Inorganic Target Analyte List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Well Location: 
Sample I.D.: 

Date Sampled: 
Background 

Maximum 

Subdivision Subdivision 
KBA-1 l-20 KBA-11-21 
20 GW 01 21 GW 01 
01/06/94 01/06/94 

Site 11 
KBA-l l -22A 
22A GW 01 
01/07/94 

Site 11 
KBA-1 l-228 
228 GW 01 
01/08/94 

Site 11 
KBA- 11-228 

228 GW 01 D 
01/08/94 

norganic TAL Analyte fpglf I CRQL 

4luminum 200 

qntimony 5 

9rsenic 10 

3arium 200 

3eryllium 5 

Cadmium 5 

Dalcium 5,000 

Chromium 10 

Cobalt 50 

Copper 25 

Iron 100 

Lead 3 

Magnesium 5,000 

Manganese 15 

Mercury 0.2 

Nickel 40 

Potassium 5,000 

Selenium 5 

Silver 10 

Sodium 5,000 

Vanadium 50 

Zinc 20 

28,900 J 

23.0 J 

1.8 J 

45.0 J 

0.94 J 

ND 

64,800 

17.2 

2.2 J 

24.6 J 

5,540 

8.1 J 

5,750 

108 

ND 

16.8 J 

5,310 

ND 

2.6 J 

28,200 J 

17.4 J 

62.4 J 

265 J’.2 

1.8 UJ5 

2.8 J4 

39.0 J’ 

0.22 J4 

3.1 u 

7,750 

2.6 U 

1.6 U 

1.7 u 

2,880 

2.0 J’ 

4,360 J4 

31.2 

0.13 u 

7.3 u 

804 J4 

15.2 U 

2.5 UJ6 

37,100 J’ 

2.3 U 

14.8 J4 

5,530 J’,’ 

3.2 J” 

2.3 J4 

211 J’ 

1.3 J4 

3.1 u 

52,900 

15.4 

1.7 J” 

4.4 J’ 

7,230 

2.0 u 

23,600 

29.5 

0.13 u 

7.3 u 

2,290 J4 

15.2 U 

2.5 UJ’ 

25,200 J2 

7.4 J’ 

31.7 

3,580 J2.” 

2.1 u 

1.5 J’ 

15.3 Jz 

0.12 UJ’ 

3.2 U 

45,800 Jz 

9.2 J’ 

2.7 J” 

6.2 U 

19,400 J’,’ 

2.0 u 

9,310 

256 

0.13 u 

21.4 J4 

12,200 

1.5 UJ5 

2.5 UR’ 

8,990 J’ 

3.4 J’ 

9.7 u 

1,770 J2.3 

1.8 UJ5 

2.8 J4 

29.6 J2 

0.12 UJ’ 

3.2 U 

7,570 J2 

5.5 J’ 

2.1 u 

13.4 J4 

931 J6.3 

2.9 J’ 

1,140 J” 

13.2 J” 

0.13 u 

5.9 J’ 

19,100 

1.5 u 

2.5 UR’ 

39,300 Jz 

6.4 J’ 

51.6 

1,580 J’.” 

2.0 UJ5 

2.6 J4 

28.1 Jz 

0.12 UJ5 

3.2 U 

7,280 J* 

5.6 J4 

2.1 u 

4.7 u 

923 Js 

2.0 u 

1,110 J4 

12.8 J’ 

0.13 u 

3.9 u 

19,000 

1.5 UJ5 

2.5 UR’ 

39,000 J2 

6.6 J’ 

49.2 

Sulfide 

see notes at end of table. 

500 1,600 J 200 J’ 400 J’ 100 UJ’ 2,200 J’ 2,000 J* 



Table 4-7 (Continued) 
Validated Analytical Results of Inorganic Target Analyte List Analytes Detected in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

’ Sample values flagged “J” as estimated because the matrix spike recovery was above the upper control limit. 
2 Sample values flagged “J” as estimated because serial dilutions were outside control limits. 
3 Sample values flagged “UJ” and “J” as estimated because duplicate analyses were outside the control limits. 
’ Sample values flagged “J” as estimated because concentration is below the sample quantitation limit. 
5 Sample quantitation limits and sample values flagged “UJ” and “J” as estimated due to low recovery during graphite furnace atomic absorption spiking procedures. 
’ Sample quantitation limits and sample values flagged “UJ” and “J” as estimated because matrix spike recovery was below lower control limit. 
’ Sample quantitation limits and sample values flagged “UR” as rejected and “J” as estimated because matrix spike recovery was less than 30 percent. 
’ Sample quantitation limits flagged “UJ” as estimated due to preparation blank exhibiting negative bias. 
’ Sample values flagged “J” as estimated due to preparation blank exhibiting negative bias. 

Notes: I.D. = identification. 
TAL = target analyte list. 
CRQL = contract required quantitation limit. 
J = estimated value. 
U = not detected at the quantitation limit indicated. 
UJ = not detected, but quantitation limit estimated per validation (as noted in footnotes). 
UR = not detected, but quantitation limit rejected per validation (see footnote number 7). 



Table 4-8 
Validated Analytical Results of Organic Appendix IX List Analytes in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Background Site 11 Subdivision 
Well Location: Maximum KBA-ll-1lB KBA-ll-13A KBA-1 I-19A 

Sample I.D.: Background 11BGWOl 13AGWOl 19A GW 01 

Volatile Analysis - Appendix IX List 

Analyte bg/f I PQL 

Vinyl chloride 10 ND 10 u 170 J 10 u 

1,2-Dichloroethene (total) 5 ND 5u 2,900 5u 

Trichloroethene 5 ND 5u 300 5u 

Toluene 5 ND 5u 170 5u 

Ethylbenzene 5 ND 5u 130 5u 

Xylene (total) 5 ND 5u 240 5u 

Semivolatile Analysis - Appendix IX List 

Analyte &g/L I PQL 

2- Methylphenol 10 ND 10 u 5 J’ 10 u 

2,4-Dimethylphenol 10 ND 10 u 54 10 u 

Naphthalene 10 ND 10 u 34 10 u 

Diethylphthalate 10 ND 10 u 13 IO u 

Di-n-butylphthalate 10 ND 10 u 13 uz 3 J’ 

bis(2-Ethylhexyl)phthalate 10 5J 10 u 4 J’ 10 u 

3- & 4-Methylphenol 20 ND 20 u 54 20 u 

Organochlorine Pesticides and PC& Appendix IX List 

No organochlorine pesticides and PCBs were detected in the groundwater samples. 

Organophosphorus Pesticides - Appendix IX List 

No organophosphorus pesticides were detected in the groundwater samples. 

Chlorinated Herbicides - Appendix IX List 

No chlorinated herbicides were detected in the groundwater samples. 

Polychlorinated Dioxin6 and Furans - Appendix IX List 

No polychlorinated dioxins/furans were detected in the groundwater samples. 

Inorganic Appendix IX Analytes @g/r) 

Analytes CRDL3 

Antimony 5 23.0 J 10.1 u 2.4 J4 1.8 U 

Arsenic 10 1.8 J 1 .O UJ’ 3.9 J4 1.3 J4 

See notes at end of table. 

KB-SllSE TM 
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Table 4-8 (Continued) 
Validated Analytical Results of Organic Appendix IX List Analytes in Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Background Site 11 Subdivision 
Well Location: Maximum KBA-ll-11B KBA-1 l-13A KBA-1 l-19A 

Sample I.D.: Background 11BGWOl 13A GW 01 19A GW 01 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Vanadium 

Zinc 

Tin 

Sulfide 

200 45.0 J 

5 0.94 J 

10 17.2 

50 2.2 J 

25 24.6 J 

3 8.1 J 

40 16.0 J 

50 17.4 J 

20 62.4 J 

500 ND 

500 1,600 J 

45.0 J’ 

0.51 J’ 

9.7 J” 

2.1 u 

19.1 J ’ 

3.4 

8.4 J4 

1.9 J4 

28.4 U 

12.4 U 

200 J6 

30.6 J’ 

0.12 UJ’ 

8.1 J’ 

2.1 u 

4.5 J’ 

2.0 u 

17.0 J4 

14.4 Jo 

56.0 

12.4 U 

900 J6 

114 J’ 

0.63 J4 

69.0 

11.5 J’ 

115 

2.0 u 

55.6 

30.2 J4 

84.3 

9.0 J4 

1,100 J6 

’ Sample results flagged “J” as estimated because concentration is less than the sample quantitation limit. 
2 Elevated sample quantitation limits due to laboratory and/or field blank contamination. 
3 The practical quantitation limits listed for inorganic analytes are from the Contract Laboratory Program (CLP) because SW- 

846 analytical data are reported using CLP protocol when analyses are conducted at a CLP laboratory. This protocol 
results in qualification of values as estimated when the values are greater than the method detection limit but less than the 
CLP contract required quantitation limits. The SW-846 methods do not specify required quantitation limits for inorganic 
data. 

4 Sample values flagged “J” as estimated because the concentration is less than the contract required detection limit but 
greater than the instrument detection limit. Cross reference with footnote No. 3 above. 

’ Sample quantitation limit flagged J as estimated because preparation blank exhibited negative bias. 
’ Sample value flagged “J” as estimated because serial dilutions were outside control limits. 

Notes: I.D. 

lJ9/1 
PQL 
ND 
U 
J 
PCB 
CRDL 

= identification. 
= micrograms per liter. 
= practical quantitation limit. 
= not detected. 
= not detected at the quantitation limit indicated. 
= estimated value. 
= polychlorinated biphenyls. 
= contract required detection limit. 

KB-Sll SE.TM 
MVL.07.94 4-31 



groundwater and associated QA and QC samples. The range, frequency of detected 
results, and frequency of detected results above the Federal MCLs are provided 
in Table 4-9. 

Summaries of data associated with previous investigations at Site 11 are included 
in this Technical Memorandum for purposes of comparison. A summary of the VOC 
and SVOC analytical results for the 1992 and 1993 RF1 groundwater monitoring 
program at Site 11 is presented in Table 4-10. The onsite VOC analytical data 
for groundwater samples collected during the Phase I Interim Investigation and 
the Interim Corrective Measures Screening Investigation are provided in Table 4- 
11. The offsite analytical data for these groundwater samples are presented in 
Table 4-12. The inorganic analytical data for the RF1 groundwater monitoring 
program for Site 11 are summarized in Table 4-13. 

Background. Phthalates and inorganic constituents were detected in the 
groundwater samples collected from background monitoring wells, but no VOCs were 
detected. Neither were organochlorine and organophosphorus pesticides, PCBs, 
herbicides, andpolychlorinateddioxins and furans detectedingroundwater samples 
from background monitoring wells. Three SVOCs, dimethylphthalate, butylbenzyl- 
phthalate, andbis(2-ethylhexyl)phthalate, were detectedinbackgroundmonitoring 
well groundwater samples at estimated concentrations of 2, 2, and 5 micrograms 
per liter (pg/k!), respectively. Twenty inorganic constituents were detected in 
groundwater samples collected from the backgroundmonitoringwells. The inorganic 
constituent, antimony, was detected at concentrations above its Federal MCL in 
samples from a shallow background monitoring well, KBA-11-7, and in samples from 
a deep background monitoring well, KBA-ll-11C. Table 4-9 summarizes groundwater 
data collected from background monitoring wells KBA-11-7, KBA-11-9, KBA-ll-llA, 
KBA-ll-llB, and KBA-ll-11C. 

Site 11. VOCs, SVOCs, and inorganic constituents were detected in the groundwater 
samples collected at Site 11 (Table 4-9). No organochlorine and organophosphorus 
pesticides, PCBs, herbicides, or polychlorinated dioxins or furans were detected 
in groundwater samples from Site 11. 

Fifteen VOCs were detected in groundwater at Site 11. Because no VOCs were 
detected in background groundwater samples, all 15 are above background 
concentrations. Carbon disulfide is 1 of the 15 VOCs and is suspected of being 
a naturally occurring VOC. Four VOCs, vinyl chloride, benzene, trichloroethene, 
and ethylbenzene, were detected at concentrations above Federal MCLs in Site 11 
groundwater samples. Vinyl chloride was detected above the Federal MCL in 
groundwater samples collected from shallow monitoring wells downgradient of the 
landfill, KBA-ll-13A and KBA-11-2, at concentrations of 170 J and 25 Fg/1, 
respectively. Vinyl chloride was detected above its Federal MCL in groundwater 
samples collected from the monitoring well, KBA-11-2, during the 1992 and 1993 
RF1 groundwater monitoring program (Table 4-10). This constituent was detected 
above its Federal MCLin 112 of 113 groundwater samples collected during the Phase 
I Interim Investigation and Interim Corrective Measures Screening Investigation 
(Table 4-11). Trichloroethene and ethylbenzene were detected above Federal MCLs 
in one groundwater sample from monitoring well KBA-ll-13A. Benzene was detected 
slightly above its Federal MCL in groundwater samples collected from a 
intermediate depth monitoring well in the landfill, KBA-11-22B. 

KB-Sll SE.TM 
MVL.07.94 4-32 



Table 4-9 
Ranges of Concentrations and Frequencies of 

Detections in Groundwater Samples Collected January 1994 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Analyte 
MCL 

b&V4 

Background Site 11 Crooked River Plantation Subdivision 

Range Frequency2 Range Frequency’ Range Frequency’ 

(M/f) Frequency’ Above MCL Gvsl4 Frequency’ Above MCL b&l/4 Frequency’ Above MCL 

Volatile Organic Compound 

Chloromethane 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Acetone 

Carbon disulfide 
P 
% 

l,l-Dichloroethene 

1 ,l-Dichloroethane 

--- ND 

2 ND 

_- ND 

5 ND 

-- ND 

_- ND 

7 ND 

-- ND 

cis-1,2-Dichloroethene 70 

2-Butanone --- 

1,2-Dichloropropane 5 

Trichloroethene 5 

Benzene 5 

4-Methyl-2-pentanone -- 

Toluene 1,000 

1,2-Dichloroethene (total) 703 

Chlorobenzene ___ 

Ethylbenzene 700 

Xylene (total) 10,000 

1,4-Dichlorobenzene 75 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

O/5 

015 

O/5 

O/5 

O/5 

Of5 

O/5 

015 

o/5 

o/5 

o/5 

o/5 

o/5 

o/5 

o/5 

o/5 

o/5 

o/5 

015 

Of5 

___ ND 

o/o NDto 170J 

___ NDto3 

o/o ND 

___ ND 

___ ND to 10 

o/o ND 

___ NDto3 

o/o 
___ 

o/o 
o/o 
o/o 
___ 

o/o 
___ 
___ 

o/o 
o/o 

ND to 20 

ND to 57 J 

ND 

ND to 300 

NDto6 

NDto3J 

ND to 170 

ND to 2,900 

NDto2 

ND to 130 

ND to 240 

NDto6 

o/20 

3120 

l/20 

o/20 

o/20 

6120 

o/20 

3120 

5120 

2120 

o/20 

3120 

6120 

l/20 

4120 

l/20 

3/20 

5120 

4120 

2120 

-__ ND to 0.60 J 

213 ND 

___ ND 

o/o NDto7 

___ ND to 320 J 

_-- NDto2 

o/o ND to 0.70 J 

_-- ND to 13 

o/5 NDto7 

--_ NDto36OJ 

o/o ND to 0.80 J 

113 ND to 0.60 J 

116 NDto2 

___ ND to 270 

o/4 ND to 23 

-__ ND 

-_- ND 

l/5 NDto5 

o/4 ND to 12 

-__ ND 

l/10 --- 

Of10 o/o 

o/10 --- 

l/10 111 
2110 --- 

3110 --- 

l/10 011 
3110 --- 

2110 

2110 

l/10 

l/10 

2110 

3110 

l/10 

o/10 

o/10 

l/10 

l/10 

o/10 

o/2 
--- 

011 
011 
012 
___ 

011 
--- 
-_- 

O/l 

011 

See notes at end of table. I 



Table 4-9 (Continued) 
Ranges of Concentrations and Frequencies of 

Detections in Groundwater Samples Collected January 1994 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

I Background Site 11 Crooked River Plantation Subdivision 

MCL Range Frequency’ Range Frequency2 Range Frequency 
Analyte b&l/f) Gus/f) Frequency’ Above MCL ha/~) Frequency’ Above MCL (M/~) Frequency’ Above MCI 

Semivolatile Organic Compound 

Phenol _-_ 

1,4-Dichlorobenzene ___ 

2-Methylphenol __- 

4-Methylphenol __- 

Naphthalene -__ 

2-Methylnaphthalene --- 

P 2 Dimethyfphthalate --- 

Diethylphthalate __- 

Di-n-butylphthalate __- 

Butylbenzylphthalate 100 

bis(2-Ethylhexyhphthalate --- 

2,CDimethylphenol --- 

Inorganic Compounds 

Aluminum -_- 

Antimony 6 

Arsenic 50 

Barium 2,000 

Beryllium 4 

Cadmium 5 

ND 

ND 

ND 

ND 

ND 

ND 

NDto2J 

ND 

ND 

NDto2J 

NDto5J 

ND 

569 J to 28,900 J 

ND to 23.0 J 

ND to 1.8 J 

10.8 J to 45.0 J 

ND to 0.94 J 

ND 

o/5 --- 

o/5 --- 

o/5 --- 

o/5 --- 

o/5 -__ 

o/s --- 

l/5 *-- 

o/5 --- 

o/5 --- 

115 O/l 

215 --- 

o/5 --- 

414 _.- 

215 212 

115 011 

515 o/5 

4/5 O/4 

O/5 o/o 

ND 

NDto8J 

NDto5J 

ND to 54 

ND to 34 

ND to 0.60 J 

NDto4J 

ND to 13 

NDto4J 

ND 

NDto6J 

ND to 54 

130 J to 12,300 J 

ND to 3.4 J 

ND to 5.8 J 

4.6Jto61.1 J 

ND to 0.45 J 

ND to 3;5 J 

o/20 --- 

4120 --- 

l/20 --- 

3120 --- 

4120 --- 

l/20 --- 

t/20 --- 

6/20 --- 

l/20 --- 

Of20 o/o 

10120 --- 

l/20 --- 

19119 --- 

6120 016 

13120 o/13 

20120 o/20 

5/20 o/5 

l/20 O/l 

NDto 100 

ND 

NDto8J 

ND to 670 

ND 

ND 

ND 

NDto8J 

NDto4J 

ND 

ND to 29 

ND 

94.8 J to 57,800 J 

ND to 6.1 

ND to 6.4 J 

10.0 J to 432 J 

ND to 2.0 J 

ND 

l/10 --- 

0/10 --- 

l/10 --- 

2110 --- 

0/10 --- 

o/10 --- 

o/10 -- 

l/10 --- 

2/10 --- 

o/10 o/o 

6110 --- 

o/10 --- 

919 --- 

4110 l/4 

8110 01’3 

lo/lo o/10 

5/10 O/5 

o/10 o/o 

See notes at end of table. 



Table 4-9 (Continued) 
Ranges of Concentrations and Frequencies of 

Detections in Groundwater Samples Collected January 1994 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Analyte 
MCL 

k&I/4 

Background Site 11 Crooked River Plantation Subdivision 

Range Frequency’ Range Frequency2 Range Frequency 

0/g/u Frequency’ Above MCL (MI4 Frequency’ Above MCL (11914 Frequency’ Above MCI 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

Sulfide 

Tin 

_-- 1,620 J to 64,800 J 

100 5.2 J to 17.2 

--- ND to 2.2 J 

1,300 2.3 J to 24.6 J 

_- 331 to 5,540 

15 ND to 8.1 J 

__- 345 J to 5,750 

-__ 1.5 J to 108 

2 ND 

100 ND to 16.8 J 

--_ ND to 5,310 

50 ND 

_-- ND to 2.6 J 

-- 3,100 J to 28,200 J 

___ ND to 17.4 J 

___ ND to 62.4 J 

___ ND to 1,600 J 

--- ND 

4/4 --- 

515 o/5 

l/5 ___ 

515 o/5 

414 --- 

315 o/3 

414 --- 

4/4 O/4 

o/5 o/o 

415 o/4 

214 --- 

015 o/o 

115 011 

414 --- 

4/5 --- 

315 --- 

415 --- 

011 --_ 

1,500 J to 241,000 J 

ND to 25.2 

ND to 7.0 J 

ND to 45.4 J 

81.4 J to 41,800 J 

ND to 6.8 

457 J to 16,600 

5.8 J to 415 

ND to 0.35 

ND to 48.4 

ND to 19,100 

ND 

ND 

1,390 J to 50,400 J 

ND to 14.4 J 

ND to 75.0 

ND to 2,200 J 

ND 

19119 --- 

12120 o/12 

3120 --- 

1 o/20 o/10 

19119 --- 

7120 o/7 

19119 --- 

19/19 -- 

l/20 O/l 

8120 O/7 

15119 --- 

o/20 o/o 

o/20 --- 

19119 --- 

15/20 --- 

14120 --- 

14120 --- 

011 _-- 

3,220 J to 52,900 

ND to 69.0 

ND to 11.5 J 

ND to 115 

1,060 to 9,250 

ND to 12.1 

811 J to 26,700 

8.6 J to 45.9 

ND 

ND to 55.6 

ND to 3,980 J 

NDto 1.8 J 

ND 

8,150 J to 218,000 J 

ND to 30.2 J 

ND to 84.3 

ND to 5,300 J 

919 
7110 

4/10 

8110 

g/g 

3110 

919 

g/g 

o/10 

6110 

519 

l/10 

o/10 

919 

5/10 

8110 

8110 

_-- 

o/7 

--_ 

018 
--_ 

o/3 

-- 

o/o 

O/6 

011 

-_ 

9.0 J 111 -__ 

’ Frequency is the number of sample locations with a detectable concentration of an analyte per total number of sample locations. 
’ Frequency above maximum contaminant limit (MCL) is number of samples with concentration of analyte that exceeds the analyte’s MCL per number of samples with 

detectable concentration of analyte. 
I MCL for cis-1.2-dichloroethene. 

Votes: MCL = maximum contaminant limit. ND = not detected. 
m/f = micrograms per liter. J = estimated value. 



Table 4-10 
Summary of Volatile Organic Compound and Semivolatile Organic Compound Analytical Data 

for the 1992 and 1993 Resource Conservation and Recovery Act Facility Investigation 
Groundwater Monitoring Program at Site 11 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Monitoring svocs Concentration Associated 
Well I.D. Detected VOCs Detected Range h/f) Sample Events 

KBA-1 l-l None None 

KBA-1 l-2 None wnyl chloride 18 to 160 1,2,3,4,5,6 

1,2-Dichloroethene 4.8 to 22 1,2,3,4,5,6 

Ethylbenzene 1J 5 

Toluene 1 Jto3J 2,4,5,6 

Xylenes (total) 2Jto4J 2,3,5,6 

1,4-Dichlorobenzene 1J 5 

Chloroethane 3Jto5J 3,5 

Chloromethylene 3.3 4 

Trichloroethene 1J 2 

Tetrachloroethene 1J 2 

Chloroform 4J 1 

KBA- 1 f -3 Chlorobenzene 3Jto6 1,2,3,4,5,6 

1,4-Dichlorobenzene 1,4-Dichlorobenzene 4 to 28 1,2,4,5.6 

1,3-Dichlorobenzene 15 23 

bis(2-Ethylhexyl)phthalate 31 2 

KBA-1 l-4 None 

KBA-11-5 Xylenes (total) 2 1 

1,4-Dichlorobenzene 1 Jto2J 1,2,3,4 

bis(2-Ethylhexyl)phthalate 4J 2 

KBA-1 l-6 Xylenes (total) 2 1 

1,4-Dichlorobenzene 1 Jto2J 1,2,3,4,6 

bis(2-Ethylhexyhphthalate 5J 2 

See notes at end of table. 
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Table 4-l 0 (Continued) 
Summary of Volatile Organic Compound and Semivolatile Organic Compound Analytical Data 

for the 1992 and 1993 Resource Conservation and Recovery Act Facility Investigation 
Groundwater Monitoring Program at Site 11 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base. Kinos Bav. Georoia 

Monitoring svocs Concentration Associated 
Well I.D. Detected VOCs Detected Range 019/f) Sample Events 

KBA-1 l-7 bis(2-Ethylhexyhphthalate None 94 1 

KBA-1 l-8 Vinyl chloride 2J 1 

Ethylbenzene lJ 1 

Xylenes (total) 5 1 

Chloroethane 2J 2 

Diethylphthalate 9J 1 

KBA-11-9 

Source: ABB-ES. 1993. 

Xylenes 3J 1 

Notes: I.D. = identification. 
SVOC = semivolatile organic compound. 
voc = volatile organic compound. 

= micrograms per liter. 
= estimated concentration. 
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Table 4-l 1 
Summary of Onsite Analytical Data for Groundwater Samples Collected during the Phase I 

Interim Investigation and the Interim Corrective Measure Screening Investigation 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Number of Concentration 
MCL Detections/Number Range Frequency 

Chemical Detected b&l/P) of Samples’.’ bJcl/P) Above MCL’ 

Volatile Organic Compounds 

Benzene 5 241102 1.0 to 28 Ii’/24 

cis-1,2-Dichloroethene 70 56/125 1.3 to 1,100 1 O/56 

trans-1,2-Dichloroethene 100 91125 5.0 to 21 o/g 

Ethylbenzene 700 241102 2.7 to 200 O/24 

Tetrachloroethene 5 81125 3.2 to 24 7/a 

Toluene 1,000 421102 4.0 to 430 O/42 

Trichloroethene 5 41125 5.9 to 45 414 

Xylenes (total) 10,000 311102 2.1 to 155 o/31 

Vinyl chloride 2 1131125 1.1 to 1,400 112/113 

Total Volatile Organic Compounds NA NA 1.0 to 1537 NA 

i The total number of samples includes those samples that contained at least one or more volatile organic compounds. 
The first number is the number of detections and the second number is the number of samples. 

Source: ABB-ES, 1993. 

Notes: MCL = maximum contaminant level. 

iJ9lP = micrograms per liter. 
NA = not applicable. 
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Table 412 
Summary of Offsite Analytical Data for Groundwater Samples Collected during the Phase I 

Interim Investigation and the Interim Corrective Measure Screening Investigation 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Number of 
MCL Detections/Number of Concentration Frequency 

Chemical Detected kl/~) Samples’~2 Range h/d Above MCL’ 

Volatile Organic Compounds 

Acetone NA 11149 6 to 800 NA 

Benzene 5 7149 1.7 to 5 217 

Bromomethane NA l/49 1.5 NA 

2-Butanone (methyl ethyl ketone) NA 6149 24 to 580 NA 

Chlorobenzene 100 2149 2.3 to 10 012 
Chloroform NA l/49 3 NA 

Carbon Disulfide NA 6149 1 to 250 NA 

1,2-Dichlorobenzene 600 l/49 6.4 011 
1,4-Dichlorobenzene 75 4149 1.8 to 12 o/4 

Dichlorodifluoromethane NA l/49 5.3 NA 

1 ,l-Dichloroethane NA a/49 2 to 100 NA 

1 .l-Dichloroethene 7 l/49 3.9 011 
l.P-Dichloroethane 5 l/49 9 111 
cis-1.2-Dichloroethene 70 13149 1 to 3,600 3113 

trans-1,2-Dichloroethene 100 2149 1 to 23 012 
1,2-Dichloropropane 5 2149 1 to 6 112 
Ethylbenzene 700 1 o/49 2to41 o/10 

2-Hexanone (methyl butyl ketone) NA 4149 16 to 70 NA 

Methylene chloride 5 3149 3 to 41 213 

4-Methyl-2-pentanone NA 7149 12 to 110 NA 

Tetrachloroethene 5 l/49 3 011 
Toluene 1,000 9149 2 to 840 019 

Trichloroethene 5 6149 3 to 45 216 
Xylenes (total) 10,000 9149 1 to 120 o/g 

Vinyl chloride 2 7149 1.4 to 310 617 

Semivolatile Organic Compounds 

2,QDimethylphenol 

2-Methylphenol 

See notes at end of table. 

NA 112 280 NA 

NA II2 7 NA 
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Table 4-12 (Continued) 
Summary of Offsite Analytical Data for Groundwater Samples Collected during the Phase I 

Interim Investigation and the Interim Corrective Measure Screening Investigation 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Number of 
MCL Detections/Number of Concentration Frequency 

Chemical Detected 0/9/r) Samples’~2 Range Org/p) Above MCL’ 

4-Methylphenol NA 112 120 NA 

Diethylphthalate NA 212 2 to 50 NA 

Naphthalene NA 112 20 NA 

’ The total number of samples includes those samples that contained at least one or more volatile organic 

’ 
compounds. 
The first number is the number of detections and the second number is the number of samples. 

Source: ABB-ES, 1993. 

Notes: MCL = maximum contaminant level. 
= micrograms per liter. 
= not aoolicable. 
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Table 4-13 
Summary of Groundwater Inorganic Concentrations that Exceed Background Concentrations 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Site 11 
Background 

Crooked River Plantation Subdivision 

Maximum No. of Sample Associated Wells Concentration Range No. of Sample Associated Wells Concentration Range 
Analyte h/f) Locations (KBA-11 -XX) 01sl4 Locations (KBA-1 l-XX) Cuslf) 

Aluminum 28,900 J 0 NWC? ___ 1 17A 57,800 J 

Arsenic 1.8 J 9 3A, 38, 3C, 8A, lOA, lOB, 12, 13A, 228 1.9 J to 5.8 J 8 ;&l;$ ;;B, 17C, 18, 2.1 J to 6.4 J 
> 3 

Barium 45.0 J 3 lOA, lOC, 14 51.7 J and 61.1 J 6 15, 16, 17A, 18, 19A, 21 68.1 J to 432 J 

Beryllium 0.94 J 0 None ___ 1 18 2.0 J 

Cadmium ND 1 4 3.5 J 0 None -- 

Calcium 64,800 6 3A, 38, 4, 8A, lOA, 138 72,200 to 241,000 J 0 None _-_ 

Chromium 17.2 1 14 25.2 4 15, 17A, 18, 19A 18.6 to 69.0 

Cobalt 2.2 J 3 12, 14, 22A 2.7 J and 7.0 J 3 17A, 18, 19A 3.6 J to 11.5 J 

Copper 24.6 J 2 5, 138 26.7 and 45.4 2 18, 19A 26.0 and 115 

Iron 5,540 4 88, lOA, 14, 22A 7,390 to 41,800 J 2 18, 21 7,230 to 9,256 

Lead 8.1 J 0 None __- 1 18 12.1 

Magnesium 5,750 6 3A, 3C, lOA, lOB, 13B, 22A 6,410 to 16,600 3 15, 17A, 21 16,500 to 26,700 

Manganese 108 4 3A, 8A, lOA, 22A 170 to 415 0 None -- 

Mercury ND 1 3c 0.35 0 None -_ 

Nickel 16.8 J 4 . lOC, 13A, 14,22A 17.0 J and 48.4 2 18, 19A 54.3 and 55.6 

Potassium 5,310 8 2, 3C, 8A, lOA, lOB, 138, 22A, 228 5,690 to 19,200 0 None ___ 

Selenium ND 0 None ___ 1 18 1.8 J 

Sodium 28,200 J 2 8B, 228 39,300 J and 50,400 J 4 15, 16, 17A, 20 37,100 J to 218,000 J 

Vanadium 17.4 J 0 None ___ 3 17A, 18, 19A 18.2 J to 30.2 J 

Zinc 62.4 J 2 5, 14 69.3 and 75.0 2 18, 19A 70.1 to 84.3 

Sulfide 1,600 J 2 38, 228 1,800 J and 2,200 J 1 16 5,306 J 

Tin ND 0 None ___ 1 19A 9.0 J 

Notes: p = micrograms er liter. 
= estimated va ue. P 

ND = not detected. 



Ten SVOCs were detected in groundwater samples collected from monitoring wells 
located at Site 11, with frequencies ranging from 5 to 50 percent (see Table 4-9). 
No SVOCs were detected above Federal MCLs. Four of these 10 compounds are 
phthalates and are suspected of being incidental to laboratory and sampling 
procedures. 

A total of 21 inorganic constituents were detected in groundwater samples from 
monitoring wells at Site 11 (see Table 4-9). Table 4-13 summarizes information 
for groundwater samples collected from monitoring wells at Site 11 that contained 
concentrations of inorganic analytes above the maximum concentration detected in 
a background groundwater sample. Listed onTable 4-13 are the numbers of samples, 
associatedmonitoringwell identifications, and range of inorganic concentrations 
that exceeded the background maximum value. Sixteen inorganic analytes were 
detected at concentrations above the background maximum value. None of the 
concentrations exceeded the associated MCL value. During the 1992 and 1993 
groundwater monitoring program, eight inorganics hadbeen detected in groundwater 
samples at concentrations above MCL values (Table 4-14). 

Crooked River Plantation Subdivision. vocs , svocs, and inorganic constituents 
were detected in the groundwater samples collected from monitoring wells in the 
Crooked River Plantation Subdivision. No organochlorine and organophosphorus 
pesticides, PCBs, herbicides, or polychlorinated dioxins or furans were detected 
in groundwater samples collected from the subdivision. 

A total of 15 VOCs were detected in the groundwater samples collected from 
monitoring wells located in the Crooked River Plantation Subdivision (see Table 
4-9). 

Because no VOCs were detected in background groundwater samples, all 15 VOCs 
exceedbackground concentrations. Only one VOC, methylene chloride, was detected 
above its Federal MCL in a groundwater sample collected from a monitoring well, 
KBA-11-16, located in the subdivision. This constituent was detected at 
concentrations above its Federal MCL in groundwater samples collected during the 
Phase I Interim Investigation and the Interim Corrective Measures Screening 
Investigation (see Table 4-12). 

Six SVOCs were detected from groundwater samples collected from monitoring wells 
located in the subdivision (see Table 4-9). No SVOCs were detected above Federal 
MCLs. 

A total of 21 inorganic constituents were detected from groundwater samples 
collected from monitoring wells in the subdivision (see Table 4-9). Table 4-13 
summarizes information for groundwater samples collected from monitoring wells 
inCrookedRiver PlantationSubdivisionthatcontainedconcentrations of inorganic 
analytes above the maximum concentration detected in a background groundwater 
sample. Listed in Table 4-13 are the number of samples, associated monitoring 
well identifications, and range of inorganic concentrations that exceeded the 
background maximum value. Seventeen inorganic analytes were detected at 
concentrations above the background maximum value. The inorganic constituent 
antimony was the only inorganic analyte detected above its Federal MCL. 

4.2.2 Engineering and Treatability Characterization The engineering and 
treatability characterization is primarily for use in developing the CAP but will 
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Table 4-14 
Summary of Inorganic Analytical Data for the Resource Conservation and 

Recovery Act Facility Investigation Groundwater Monitoring Program at Site 11 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Non-filtered Groundwater Filtered Groundwater 

Concentrations kg/!) 
Frequency 

Concentrations (M/L) 
No. Locations Frequency 

Analyte MCL (Irgll) Low High’ Above MCL2,3 Above MCL’ Low High Above MCL3 

Antimony 6 (11.1) (11.4) W2) Q/O (2) 0 ND ND o/o 
Arsenic 50 1.1 (89) 10.3 (l/34) O/27 (1) 0 0.68 2.5 O/12 

Barium 2,000 11.1 (617) 158 (O/54) O/45 None 4.4 37.9 O/22 

Beryllium 4 0.26 (10.2) 4.0 (6/51) l/42 (6) 1 0.24 0.25 o/2 
Cadmium 5 1.3 7.1 UP) 117 (1) 1 2.8 3.9 O/5 

Chromium 100 8.1 (620) 157 (12/45) 4/36 (8) 3 2.6 9.0 O/4 

Cobalt NA 1.6 (16.8) 6.1 NA None 1.8 2.9 NA 

Copper 1,300 3.1 (384) 239 (O/48) O/42 None 2.6 52.4 Q/13 

Lead 15 2.9 87.2 (16/53) 8144 (8) 6 0.98 10.1 o/20 

Mercury 2 0.11 4.1 (2/26) l/18 (2) 1 ND ND WJ 

Nickel 100 5.7 (107) 89.1 (l/29) o/20 (1) 0 6.5 11.0 Q/4 

Selenium 50 0.55 (26.0) 6.4 (O/33) O/25 None ND ND fJ/fJ 

Silver NA 1.5 10.1 NA None 2.0 2.5 NA 

Thallium 2 1.6 1.6 (O/l) Q/l None ND ND v 
Vanadium NA 5.4 (314) 82.5 NA None 1.4 6.2 NA 

Zinc NA 17.3 555 NA None 8.4 77.0 NA 

Cyanide 200 0.98 26.2 (O/15) o/12 None 1.1 3.7 Of10 

See notes at end of table. 
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Table 4-14 (Continued) 
Summary of Inorganic Analytical Data for the Resource Conservation and 

Recovery Act Facility Investigation Groundwater Monitoring Program at Site 11 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Non-filtered Groundwater Filtered Groundwater 

Concentrations kg/P) 
Frequency No. Locations 

Concentrations h/f) 
Frequency 

Analyte MCL ha/f) Low High’ Above MCL2.3 Above MCL’ Low High Above MCL3 

Sulfide NA 100 (3,400) 2,900 NA None 100 300 NA 

TDS NA 16 2,110 NA None Not Analyzed 

TSS NA 92 1,090 NA None Not Analyzed 

’ If the high concentration for the six sampling events occurred in sample event 1, it is shown in parentheses, otherwise the high concentration did not occur during sample 
event 1. 

* Numbers in parentheses indicate summary of sample events 1 through 6. Numbers without parentheses indicate summary of sample events 2 through 6. 
’ Number of detections above MCL/total number of detections. 

Source: ABB-ES, 1993. 

Notes: MCL = maximum contaminant level. NA = not applicable. 

Ml~ = micrograms per liter. TDS = total dissolved solids. 
ND = not detected. TSS = total suspended solids, 



also support the IM effort. The engineering and treatability data are presented 
in Table 4-15. 

4.3 CHARACTERIZATION OF IDWS. The TCLP analytical results for the five composite 
samples representative of the solid IDW are summarized in Table 4-16. The TCLP 
constituent concentrations were below regulatory limits. Disposal alternatives 
include a Subtitle D landfill or onsite disposal, if approved by the Georgia 
Department of Natural Resources. 

Liquid IDW (groundwater and decontamination water) were not specifically 
characterized. Informationregardingthe nature of groundwater IDW generated from 
well development andwell purging is available from the analytical data associated 
with groundwater samples. The onsite IM treatment system will be used to treat 
the liquid IDW. 
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Table 4-15 
Engineering and Treatability Data for Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Well Location: KBA-11-18 KBA-1 l-20 KBA-11-118 

Sample I.D.: 18GWOl 20GWOl 11 BGWOl 

Alkalinity as CaCO, (mg/!) 

Reporting Limit 1 1 1 

Result 6 12 10 

BOD, 20 Day (mg/P) 

Reporting Limit 10 10 10 

Result <IO <lo <lo 

BOD, 5 Day (mg/r) 

Reporting Limit 10 10 10 

Result <lo <lo <lo 

Chloride (mg/!) 

Reporting Limit 1.0 1 1 .o 

Result 16.3 65.7 13.4 

Chemical Oxygen Demand (mg/!) 

Reporting Limit 20 20 20 

Result <20 <20 <20 

Conductivity bmhos/cm) 

Reporting Limit 1.0 1.0 1.0 

Result 64.2 255 62.1 

Dissolved Oxygen (mg/O) 

Reporting Limit 0.1 0.2 0.2 

Result 6.4 6.6 2.9 

Hardness as CaCO, (mg/P) 

Reporting Limit 1 1 1 

Result 12 34 10 

Nitrate + Nitrite-N (mg/P) 

Reporting Limit 0.05 0.05 0.05 

Result co.05 co.05 co.05 

Ammonia-N (mg/P) 

Reporting Limit 0.2 0.2 0.2 

Result <0.2 co.2 co.2 

pH (units) 

Reporting Limit ___ _-- ___ 

Result 5.4 5.9 6.0 

See notes at end of table. 

KBA-ll-11B 
Duplicate 

11 BGWOl D 

1 

12 

10 

<lo 

10 

cl0 

1 .o 

< 1.0 

20 

<20 

1.0 

60.0 

0.2 

4.2 

1 

12 

0.05 

< 0.05 

0.2 

co.2 

--- 

5.8 
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Table 4-15 (Continued) 
Engineering and Treatability Data for Groundwater Samples 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Well Location: KBA-11-18 KBA-1 l-20 KBA-ll-11B 

Sample I.D.: 18GWOl 20GWOl 11 BGWOl 

Sulfate (mg/f) 

Reporting Limit 1.0 1.0 1.0 

Result 2.6 5.9 2.1 

Total Dissolved Solids (mg/P) 

Reporting Limit 10 10 10 

Result 38 153 51 

Total Kjeldahl Nitrogen (mg/r) 

Reporting Limit 0.1 0.1 0.1 

Result co.1 <O.l co.1 

Total Organic Carbon (mg/P) 

Reporting Limit 1.0 1 .o 1 .o 

Result 1.4 2.0 2.4 

Total Solids (mg/P) 

Reporting Limit 10 10 IO 

Result 65 188 71 

Total Suspended Solids (mg/P) 

Reporting Limit 4 4 4 

Result 4 4 <4 

Phosphorous-P, Total (mg/o) 

Reporting Limit 0.05 0.05 0.05 

Result co.05 < 0.05 co.05 

Volatile Suspended Solids (mg/1) 

Reporting Limit 4 4 4 

Result <4 4 <4 

KBA-ll-11B 
Duplicate 

11 BGWOl D 

1 .o 

2.1 

10 

52 

0.1 

<O.l 

1 .o 

2.4 

10 

59 

4 

4 

0.05 

0.09 

4 

4 

Notes: I.D. = identification. 
CaCO, = calcium carbonate. 

m9/f = milligram per liter. 
BOD = biological oxygen demand. 
umhoslcm = micromhos oer centimeter. 
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Table 4-16 
Summary of Analytical Data for Composite Samples Collected 

from Investigation-Derived Waste Storage Containers at Site 11 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Contaminant 

Arsenic 

Barium’.2 

Benzene 

Cadmium 

Carbon tetrachloride 

Chlordane 

Chlorobenzene 

Chloroform 

Chromium’.3 

2-Methylphenol (o-Cresol) 

3-Methylphenol (m-Cresol) 

4-Methylphenol (p-Cresol) 

Cresol (total) 

2,4-Dichlorophenoxyacetic acid 

1,4-Dichlorobenzene 

1,2-Dichloroethane 

1,l -Dichloroethene 

2,4-Dinitrotoluene 

Endrin 

Heptachlor 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Lead 

Lindane 

Mercury 

Methoxychlor 

2-Butanone4.5 

Nitrobenzene 

Pentachlorophenol 

Pyridine 

Selenium 

Silver 

TCLP Regulatory 
Level kg/P) 

5,000 

100,000 

500 

1,000 

500 

30 

100,000 

6.000 

5,000 

200,000 

200,000 

200,000 

200,000 

10,000 

7,500 

500 

700 

130 

20 

8 

130 

500 

3,000 

5,000 

400 

200 

10,000 

200,000 

2,000 

100,000 

5,000 

1,000 

5,000 

Sample Identification 

R060027B R020W125 R060020B R060019B R020WllO 

ND ND ND ND ND 

403 475 208 499 130 B 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND 6.3 B 3.9 B 2.7 B 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

12 J 79 76 83 ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

See notes at end of table. 
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Table 4-16 (Continued) 
Summary of Analytical Data for Composite Samples Collected 

from Investigation-Derived Waste Storage Containers at Site 11 

Technical Memorandum 
1993 Field Program and January 1994 Groundwater Sampling 

Event for Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

Contaminant 

Tetrachloroethene 

Toxaphene 

Trichloroethene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4,5-TP (silvex) 

Vinyl chloride 

TCLP Regulatory 
Level 0/9/f) 

700 

500 

500 

400,006 

2,000 

1,000 

200 

Sample Identification 

RO60027B RMOW125 RO60020B R060019B R020WllO 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

ND ND ND ND ND 

i Concentration(s) flagged “8” as estimated because the value is less than the quantitation limit. 
Background concentrations of barium in soil ranged from 3.5 to 14.9 milligrams per kilogram (mg/kg). Federal and State 

3 
drinking water maximum contaminant level (MCL) for barium is 2,000 micrograms per liter kg/f). 
Background concentrations of chromium in soil ranged from 3.3 to 4.7 mg/kg. Federal and State drinking water MCL for 

l 
chromium is 100 pg/9. 
Concentration flagged “J” as estimated because the value is less than the quantitation limit. 
2-Butanone in soil samples is attributed to laboratory contamination. 2-Butanone was detected in the associated Toxicity 
Characteristic Leachate Procedure (TCLP) method blank at 88 gg/P. 

Notes: TCLP = Toxicity Characteristic Leachate Procedure 

P9lf = micrograms per liter. 
I.D. = identification. 
ND = not detected. 
B = estimated value as reported by laboratory. 
J = estimated value. 
MCL = maximum contaminant level. 
mnlkn = milligrams per kilogram. 
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5.0 SUMMARY 

Previous investigative data indicated release of VOCs from Site 11. Release is 
to the surficial hydrologic unit that extends from the surface to approximately 
80 feet bls. The surficial hydrologic unit is underlain by a regional aquitard, 
the Hawthorn Formation. Data from this and previous investigations indicate that 
contaminants are migrating within the surficial hydrologic unit. vocs, svocs , 
and inorganic constituents were detected in soil and groundwater samples. Vinyl 
chloride, benzene, and trichloroethene were detected in the groundwater samples 
collected from monitoring wells located at Site 11 at concentrations above the 
Federal MCLs. Methylene chloride was detected in a groundwater sample collected 
from one monitoring well located in the Crooked River Plantation Subdivision at 
a concentration above its Federal MCL. No SVOCs were detected above Federal MCLs. 

None of the inorganic constituents detectedingroundwater samples frommonitoring 
wells located in the landfill exceeded MCLs. The inorganic constituent antimony 
was detected slightly above its Federal MCL, but below that detected in samples 
from background monitoring wells, in a groundwater sample collected from a 
monitoring well located in the subdivision. 

The VOCs that were detected in the groundwater samples were not detected in 
subsurface soil samples with the exception of ethylbenzene detected in a 
groundwater sample and in subsurface soil samples. 

The confining hydrologic unit underlying the surficial hydrologic unit consists 
predominantly of silt and sand with little clay. Its permeability is less than 
that of the surficial hydrologic unit by four orders of magnitude. The contrast 
between the permeability of the confining unit and the surficial hydrologic unit 
is possibly great enough to discourage migration of contaminants downward through 
the confining unit. No VOCs were detected in groundwater samples collected from 
monitoring well KBA-ll-XC, which is completed in the confining unit. Two 
phthalates detected in a groundwater sample from this monitoring well at low 
concentrations are attributed to sampling procedures involving plastic tubing. 
VOCs and SVOCs are present in groundwater samples collected frommonitoringwells 
completed just above the confining unit. 

The status of the Supplemental RF1 is as follows: 

. a second groundwater sampling event was conducted in April 1994, and 

. planning has begun to implement the remaining Supplemental RF1 field 
investigative tasks during 1994, including surface soil sampling, test 
trenching, air sampling, surface water and sediment sampling, and 
ecological and public health surveys. 
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M\k07 94 5-l 



REFERENCES 

ABB Environmental Services, Inc. (ABB-ES), 1993, RF1 Interim Report for Site 11: 
prepared for Southern Division, Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM), December. 

ABB-ES, 1994a, Supplemental RF1 Work Plan for Site 11: prepared for SOUTHNAVFAC- 
ENGCOM, April. 

ABB-ES, 1994b, Supplemental RF1 Sampling and Analysis Plan for Site 11: prepared 
for SOUTHNAVFACENGCOM, April. 

American Public Health Association (APHA), American Water Works Association, and 
the Water Pollution Control Federation, 1992, Standard Methods for the 
Examination of Water and Wastewater: lath edition. 

Krause, R.E., and Randolph, R.B., 1989, Hydrogeology of the Floridan Aquifer 
System in Southeast Georgia and adjacent parts of Florida and South Carolina: 
U.S. Geological Survey Professional Paper 1403-D, 65 p. Washington, D.C. 

Naval Energy and Environmental Support Activity (NEESA), 1988, Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program,Naval Energy and Environmental Support Activity: NEESA 
20.2-047B, Port Hueneme, California. 

Schacklette, H.T., and J.G. Boerngen, 1984, Element Concentrations in Soils and 
Other Surficial Materials of the Conterminous United States: U.S. Geological 
Survey Professional Paper 1270, 105 p. 

U.S. Environmental Protection Agency (USEPA), 1983, Methods for Chemical Analysis 
of Water and Wastes: EPA-600/4-79-020, Cincinnati, Ohio, March 1983. 

USEPA, 1986, Test Methods for Evaluating Solid Waste, Physical/ChemicalMethods: 
SW-846, 3rd edition. 

USEPA, 1988a, RCRA Corrective Action Plan (InterimFinal): Office of Solid Waste, 
Office of Waste Programs Enforcement, EPA/530-SW-88-028, June. 

USEPA, 1988b, Laboratory Data Validation: Functional Guidelines for Evaluating 
Inorganics Analyses, July. 

USEPA, 1990a, Contract Laboratory Program, Statement of Work for Organics 
Analysis: USEPA Document No. OLM01.8, last revised August 1991. 

USEPA, 1990b, National Functional Guidelines for Organic Data Review: December 
1990, revised June 1991. 

USEPA, 1991a, Contract Laboratory Program, Statement of Work for Inorganics 
Analysis: USEPA Document No. ILM02.1, last revised October 1991. 

USEPA, 1991b, Draft Pesticide/Aroclor Data Review Guidelines: June 1991. 

KB-Sll SE.TM 
MVl.07.94 Fief-1 



REFERENCES (Continued) 

USEPA, 1992a, Contract Laboratory Program, Statement of Work for Low Concentration 
Water for Organics Analysis: USEPA Document No. OLC01.8, last revised 
October 1992. 

USEPA, 1992b, Guidance for Data Useability in Risk Assessment (Part A): EPA- 
9285.7-09A, April. 

KB-511 SETM 
MVL.07.94 Ref-2 



APPENDIX A 

SOIL BORING LOGS AND WELL CONSTRUCTION DIAGRAMS 



Logs for Existing 

Monitoring Wells 



ITLE: NSEI KINGS BAY 
LOS of WELL: KBA-II-1 BORING NO. 115801 

LENT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 7553-03 

ONTRACTOR: Groundwater Protection. Inc. DATE STARTED: 2/g/82 CW’LTD: 2/g/82 

ETHOO: HSA CASE SRe 2” BORING DU: 8” PROTECTION LEVEL: 0 

OC ELEV.: 38.86 FT. MONITOR INST: PI0 TOT DI’TH: j4.4F-r. DPTH TO $! B FT. 

OGGEO BY: Laura Harris WELL OEVELOPENT DATE: SlTTE: Old Camden County Landtill 

?jn 
IL! 

2 ye 
Y $4 

‘C !TiY 
k! SOIL/ROCK DESCRIPTION 

jLL $% 
2 
d 

g g1 AND COMMENTS $f ; l---1 

5m i+ Y 3 (I) 

Saul. fine. black ..’ SP .;. . . .,‘..’ :‘,.’ / / . ; ; ; 
.:: :.. 

.,::.‘:‘.‘: 
..:,‘.I.. 

0 
I ,. ; ., : 

sand line, Ilght brown .:..:: 
. . ,. ; ., : .- .- : 

.: .; .: : ‘. : :- 
:: . :;- 

.:;: :‘:: 
:::.::. : - 

..- .,z ,: ‘1 .’ 1. ; .-. 
.::;;_ -’ 

.: : .’ ‘_ : .- ‘. 
.‘,‘, :;:. : - ‘- : 

5- ; : : : .- 
._‘_ : : -. 

:- ..:,. .;,: -. 
- 03 0 Sand, ilne. gray, saturated 

.: .__,. :..I ..-. ! 
.‘. :_ : : ‘- 

: ,. ,. : I : . . ,, .::. .- : 
; : :-‘. 

: : -. .-’ ,. ;:,::. ,_ .- 
: .- : 

- 04 0 
‘, ‘. : _. : :- 

: _. : -. . .-: ,. ,. ; ._ ; ‘- : : ..__.... .- : . . : ._ : : - 
: _. : - 

.:. . . . . . . . . .:..:.. : - 
IO- 05 0 . . - : 

Eand, Ilne, black :‘.“:.‘: - .I.., -’ .::,: ,:: ‘: : : - .’ 
.:..: -. ..-’ ,. ,. ; 
,: ,. :: ‘- 

. . . . . . ,. - : : ,. . . ., : 
0 

.:..:.. -. 
- 06 : ,. . . :, ; :.; :. :. :. : : _’ :, : ,’ .I ,’ ,: :. :. 

.: ( ‘,. _’ :. : ; .’ 
.:::_. :. :. 

- 07 0 
‘,. I.:,‘;.: : .‘.‘...‘. 

_‘. ,.I_‘. ,. 
,. 

15- 
total depth = 14.4 it. 

zo- 

25- 

PAGE 1 of KBll-1 ARR FNVU3!JW=NTAL SFRVICF-. 
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T: nLE: NSB KINGS BAY 

,IENl: U.S. NAVY, SOUTHNAVFACENGCOH 

ONTlWXOR: Groundwater Protection. Inc. 

EMOO: WA CASE SIZE T’ 

Cl 

C’ 

N! 

T 

LI 

I 
t 
Fl 

OC ELEV.: 36.02 FT. 

OGGED By: Laura Harris 

MONITOR INST: PI0 ] TOT DPTH: 13.9FT. 

WELL DEVELOPbENT DATE: 2/13/82 

SOIL/ROCK DESCRlPTlON 
ANDCOMMENTS 

~ ~~ 
and Me, gray and black 

iand fine. light brown 

- 

5- 

- 03 

18” m line. gray, saturated 

- 

- 04 

!4” &Q, line. black 

1 o- 05 - 

24” 

- 

24” 

- iand line. reddish brown 

rotal depth = 13.9 ft. 

i5- 

i !O- 

I LOG OI WELL: KBA-II-2 I BORING NO. 115802 

1 PROJECT NO: 7553-03 

DATE STARTED: 2/10/82 COWLTD: 2/10/82 

BORING DU: 8” PROTECTION LEVEL: 0 
i 

DPTH TO 0 B FT. 

SITE: Old Camden County Landfill 

25- 

- 

:. . 

: 

.: 

. 
.,. . 

. . 
. 

.’ 

: 

: 

L 

1 
1 

- - : 
- : -.. 
- : 
_: 
- : 
- 

-. 
-. -’ 
- -. 
- I 
- - .’ 
- : 
- - : 
_: 
2. -. 
_. 
- : 
- - : 
- : 

‘.’ /.’ 
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TTTLE: NSB KINGS BAY 
LOG ol WELL: KBA-II-3A BORING NO. iiSBO3 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 7553-03 

:ONTRACTOR: Groundwater Protectlon, Inc. GATE STARTED: 2110182 COMPLTD: 2/10/82 

4ETHOO: HSA CASE SIZE: 2” BORING DIA.: 8” PROTECTION LEVEL: 0 

TOC ELEV.: 34.83 FT. MONITOR INST.: PID TOT DPTH: 15FT. DPTH TO $’ 8 FT. 

.OGUXl BY: Laura Harris WELL LEVELWENT DATE: 2/13/82 SITE: Old Camden County Landlill 

r gtl w k Y 

gi 23 i :z SOIL/ROCK DESCRIPTION 

3 88 v) 2 AN0 CCMHENTS 
+ $ 

t---1 

2;: 
[ fp 4> & 

a Y 
COY 
3 z 

sand line, dark brown ‘.““” SP ; ,. : I : / / 
: : : :. : 

:. ‘. ..’ ‘. ..‘. . . . . . . . . . ; ; ::, :;:. 
0 && fine, light brown ,: .: ‘,. : : :: 

,. ,. : :: (. : __ : - . . . . . . . _-: :: . . :;. ,: .- 
:::::::. -’ 
..,.;. .: ;- .. : ‘, :’ y.:. -. .-’ 

Saul fine. gray 
: ( .; ,: .I.,, : ‘- 

:. ;- .: ..,.._, .- : : ‘, . . I .- : 
5- . . .,.;..: .,.-. : -. ..- ,: : ; 

- 03 0 
.‘...‘.I~.‘. ,’ . - : 
: : : ; 1.2,4.8 ;-‘. 

:. .‘. : . . -. .- ,: _’ ” .- 
:::.;.-.. : .- ,: 
: ; : ; : 

:. ‘_ ..’ ‘. .:. 
m fine, black ,: : ..’ : ( 

- 04 0 
._ ‘. ‘. : ,. I 2.2.3.2 

,; [ .I ..’ ; .; I 
:. ,. ,. :. :; .’ - 

::.““” : : ;. I : I 
lo- 05 0 Sa& fine, dark brown 

::.::. :_ -1 
.: .: .: : I 4.4.5.10 .- 

: ,. ‘. .:- .,.‘.“./: .- .- : ,. .: : : .:_ -. _-. ” ..‘.I .: .: 
- 06 0 ._,. .,. -. . - ,. . . ; - ; I: ,: :, ,: :, ; : : :: 

sand line. medium brown :. ,..I’.‘. : . . : : : . . :: .-: I’..’ 
. 

- 07 0 
; ( .: ,: .I .: : : ,. 

:. .: . . . . :..: 15.17.18.24 :’ : ..’ .’ .: .; :. 

i5- 
: : : _: : : : ,. ; :, 1 

total depth = 15 ft. 

20- 

25- 
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TI 

CL 

cc 

Hf 

T( 

LC 

TLE: NSB KINGS BAY 
LOG ol WELL: KBA-II-4 BORING NO. llSBO4 

.IENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 7553-03 

MTRACTOR Groundwater Protectlon. Inc. DATE STARTED: 2/10/82 COMPLTD: 2/10/82 

ETHOD: HSA CAGE SIZE 2” BORING DL4t 8” PROTECTION LEVEL: 0 

XI ELEV.: 35.15 FT. MONITOR INST.: PI0 TOT GPTH: 15FT. DPTH TO $! 8 FT. 

EGGED BY: Laura Harris WELL GEVELOPeNT GATE: 2/13/Q2 STTE: Old Camden County Landllll 

SOIL/ROCK DESCRIPTION 
AN0 CCMHENTS 

9$ 
P> b-v) 
3 

aad fine, black 

w 
9 
s VJ 
sp 

ipne fine. light brown 

5- 

O- 

5- 

!O- 

?5- 

ipne Me. gray, moist 

03 

04 

05 

08 

07 

24” 

24” 

&tg, fine, brown 

3ab.g line. dark brown 

24” 

- 

0 

0 

0 

0 

0 

0 

- 
otal depth = I5 ft. 
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ITLE: NSB KINGS BAY 
LOG al WELL: KBA-H-5 BORING NO. llSBO5 

JENT: U.S. NAVY. SOUTHNAVFACENGCOM 1 PROJECT NO: 7553-03 

ONTRACTOR: Groundwater Protectlon. Inc. DATE STARTED: 2/1O/Q2 CONPLTD: 2/10/82 

ETHOD: HSA CASE SIZE: 2” BORING DXA: 8” PROTECTION LEVEL: 0 

OC ELEV.: 38.03 FT. MONITOR INST.: PI0 TOT DPTH: 14.BFT. OPTH TO 3 B FT. 

3GGED BY: Laura Harris WELL OEVELOPNNT DATE: 2/13/82 SllEzOld Camden County Landfill 

: t’ 

ilJ. 
, 

- 

5- 

IO- 

15- 

20. 

03 

04 

05 

08 

07 

@ 

- 

14” 

- 

18” 

- 

18” 

- 

20” 

- 

24” 

- 

- 

2 

B 

0 

0 

0 

0 

SOIL/ROCK DESCRIPTION 
AND CWHENTS 

a0.d. ihe, gray 

&d, fine, brown 

iaod, tine. light brown 

m fine, gray 

iand fine, brown 

m fine, dark brown 

iand fine, reddish brown 

total depth = 14.8 ft. 

w 

2 
c! 
54 
sp 
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‘ITLE: NSB KINGS BAY 

ILENT: U.S. NAVY, SOUTHNAVFACENGCON 

IONTRACTOR: Groundwater Protection, Inc. 

LOG of-WELL: KBA-II-B BORING NO. IiS 

PROJECT NO: 7553-03 

DATE STARTED: 2/10/82 COMPLTD: 2/1O/Q2 

IETHOD: HSA 

‘OC ELEV.: 37.43 FT. 

OGGED BY: Laura Harris 

gfl L: 
;c: 25 

L!! 
% 

2” 8% ;: 
5;: 

CASE SIZE: 2” BORING DIA: B” 

MONITOR WST: PI0 TOT DPTH: f5FT. 

WELL CEVELWWiT DATE: 2113182 

SOIL/ROCK DESCRIPTION 
AN0 COWHENTS 

PROTECTION LEVEL: 0 

DPTH TO 0 8 FT. 

BTTE: Old Camden County Landilll 

1 

t---1 

sand fine. gray .““‘.’ SP : ,. ; ., ; : ; : ,. / / 
: ; _. ; ; : 

:. ‘...‘.I ..‘. .,:;.‘.“.‘: 
.‘...‘.I..~. 

0 && fine. dark brown ::,.;:..: 
:::::::. . . . . . .._.. 

5- 

- 03 

- 04 

lo- 05 

- 08 

- 07 

15- 

w fine, light brown ,: ; : ;. ,: 
:.:::.. ,. ; : ,. : ,. .) . . . ,. .,. ; ., : 
._ :::. 

: ; : : 
__~.~.‘.~.~.. 
,: .: .,. : : 1: -. 
,.’ . .._.. - : : : :- 

: - : 
0 : : ; I :- -. .- 

,. :::. .’ I : 
; ; I 

._ ,: :. : ; : :- - ; 

sana line@ gray 
,: : : .’ ‘,.- 

-. 
0 

.‘...‘.I.. ::..:;..: .,-: .- 
$j&, Me. dark brown .: .: j ;,: : : : - : 

: ,: :‘..’ ;-. 
;; : . . : _-’ 
.: :: : ,‘, : : : : - ,. 
1 :. : 

0 
.’ _ 

,. : : .- . . 
.: .: ‘- 

: ,’ : : .‘. : ; .- : 
;,., ‘...‘,‘.,., :- 

,. : : 2,. ;- 
,. :: : ; :, : ; - 

.- 
0 

. . . . . . . . . : .- : (.,.;...: :,; :- 
:. .- : : ,. : I : .T 

: :,: : :, : ; ,::. : : 
: : : ,. 

:,-,::: 
: ,. .‘,.’ 

-:;‘ : 
0 ‘::. 

,. ,. ,. 
: : : : 

: : : : : : : ;.. 

total depth = 15 ft. 

20- 

25- 
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TLE: NSB KINGS BAY 
LOG al YEU: KBA-H-7 BORING NO. IISBO7 

XENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 7553-03 

)E(TFi.ACTOR: Groundwater Protection, Inc. OATE STARTED: 2/10/82 CONPLTO: 2/10/82 

3400: HSA CASE SIZE: Z BORING OXA: 8” PROTECTION LEVEL: Cl 

IC ELEY.: 37.38 FT. NONKTOR XNST: PI0 TOT OPTH: 14.8FT. DPTH TO g 8 FT. 

)GGXi BY: Laura Harris WELL MELCPNNT DATE: 2/13/92 SKEZ Old Camden County Landllll 

ZP 
w 

t 
5; 2 SOIL/ROCK OESCRIPTIffl 
8% v) 5 AN0 COHHEHTS 
;;: 

Sand, Ilne. brown :;c,::::: sp . : ..‘. : 
. ; :.:- .: : : : . . : _. : . . . . . . . . .I .,......: 

5- 

- 03 

m fine. dark brown . : . : . 
0 : : -’ : : . . . . . . . . . .:::: . 

Q&. Me. gray 
. . . . . . . .: . . . . . . . . . -. : 
.:: :.. _’ . . . . . . .: . . . . . . . . . ,.’ 

Saul, line. light brawn .:: :.. : - . . . . . . . . . . . . . . ,. . 
. _’ : . . ..‘.I.. .: . . . . . . . . . 

: : . . . . . . . . .: . . . . . . . . . : . : . &d fine. gray . . . . . . . c ;.. ::..; 
:::::::. . __ . . . . :. : 

0 
. . . .:.:.. . . I . . . : . . ; .:.. :: . . . . . . . . .._ ..,.; .‘; ,. :.. . . . . . . .;. ..:...: : : : 

- 04 
SaaQ Ilne. dark brown o 

o sand fine, reddish brown 

total depth - 14.9 ft. 

!O- 

I I I 
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TTTLE: NSB KINGS BAY LOG oi WELL: KBA-+eA BORING NO. llSEiOf3 

PROJECT NO: 7553-03 
PI TFNP U.S. NAVY 
“__.... ---~ 

I. SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protectlon, Inc. 
DATE STARTEC 1: 2/g/92 CONPLTIJ: 2/9/92 

NETHOD: HSA CASE SIZE: 2” 6C MING CIIA: 8” PROTECTION LEVEL: 0 

TOC ELEV.: 37.48 FT. NONITOR INST.: PI0 TOT DPTH: 15.11 ‘T. DPTH TO !$ 6 FT. 

LOGGED BY: Laura Harris WELL IIEVELOPNENT DATE: 
SllE: Old Camden County Landfill 

i2 

2 SOIL/ROCK DESCRIPTlCN 
. .I_ 1... ,,,I-.,7-C 

md ilne. Qray 

md ilne. light brown 

. . sp 
: ; _ : : . . . . . . . ; ,. : ._ : : : :; . . . . . . . ., : : : : 
. . . . . . . . : .,. : ., : 
.:::: . : ,’ : :: 1: . . . . ; . . ; . . ; .;::: . . .; .,., . . . . . .I.. :: . . . . . . . : .: I : I 

::::. . .’ : : : : 
. . . . . . . ,: f .; : : I .: . . . . . . . . : : : _. :. ::_‘. .,..,.;.. 
,..‘,__, ‘,I,‘..-. 

iand ilne. dark brown 

total depth = 15.1 ft. 

PAGF I of KBll-8A 

NSB (SRFI-TMl]M34 

mlv.04.94 A-8 



LE: NSB KINGS BAY LE: NSB KINGS BAY 
I I 

LOG al WELL: KBA-11-Q LOG al WELL: KBA-11-Q BORING NO. lISBO9 

ENT: U.S. NAVY, SOUTHNAVFACENGCOM ENT: U.S. NAVY. SOUTHNAVFACENGCOM PROJECT NO: 7553-03 

ITRACTOR: ITRACTOR: Groundwater Protection, Inc. DATE STARTED: 2/Q/82 CCM’LTO: 2/8/82 

IHOO: HSA IHOO: HSA CASE SIZE 2” BORING OIA: 8” PROTECTION LEVEL: 0 

: ELEV.: 34.88 FT. : ELEV.: 34.88 FT. MONITOR INST.: PI0 TOT DPTH: i3FT. OPTH TO $ 3 FT. 

;GElJ BY: Laura Harris ;GElJ BY: Laura Harris WELL DEVELOPENT DATE: SITE: Old Camden County Landfill 

I- 

S- 

!O- 

25- 

03 

04 

05 

08 

!O” 

18” 

24” 

. 0 

- c 

- ( 

- t 

SOIL/ROCK DESCRIPTION 
AN0 CCMHENTS 

h,d line. gray 

arui, Me, dark brown 

an.d. line. reddlsh brown 

otal depth = I3 ft. 

x : : .‘.. Z’.. 
.“’ SP (’ .; I-- .::.:. :-..: 

- : : - -. .-’ : - : .‘- -. 

!!I 

._I : - : .’ : ‘, : . .._. ..:::. 

~1ofNTAl sWYI.CFS. INC. 
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T ‘TTLE: NSB KINGS BAY 
I 

LOG &WELL: KBA-II-IDA I BORING NO. 

C ILIENT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 7553-03 

C IONTRACTOR: Groundwater Protection, Inc. 1 DATE STARTEO: 3/24/83 CONPLTD: 3124193 

N IETHOD: HSA CASE SIZE: 2” BORING DIk 8” PROTECTION LEVEL: II 

7 ‘OC ELEV.: 35.42 FT. MONITOR INST.: PI0 TOT OPTH: 18.9FT. DPTH TO 3 FT. 

L OGGED BY: L.W. Smith WELL CEVELWNNT DATE: 3/24/93 SITE: Old Camden County Landilll 

2 

4 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

iand fine, gray 

&d line. dark brown 

total depth - 18.9 It. 

NOTE: log ertlmated from cuttings 

#iRB FNVIRONMFNTAl mr’=S. INC. PAGE 1 of KBll-1OA 
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Logs for Monitoring Wells 

Installed During Supplemental RFI 



i I 

TITLE: NSB KINGS BAY I(-BI 1 

CLEW: U.S. NAVY, SOUTHNAVFACENGCOH 

COtJTR,ACTOR Alllance Envlronmental Inc. 
DATE ! 

METHOD: Rotosonlc 1 CASE SIZE: 2” 
q I\mu 

TOE ELE . __ -_:V=. 33.48 FT. 

LOGGED BY: C. Goodwln 

LOG of WELL: KEA-.. -3 BORING NO. 

PROJECT NO: 8503-03 

5TARTED: U/4/93 COMI’LTD: H/4/93 

, ,,,.G DIA.: 8” PROTEmON LNEL: D 

MONITOR INST: FI!J TOT DPTH: 4TFT. DPTH TO 3 4.88 FT. 

WELL QVELU’~ DATE: Ii/T/e3 
SITE: OM Camden County Landfill 

w 

I 10. 

it i- 

o- 

25- 

SOIL/ROCK MSCFUPTlON 
ANQ COWWEKTS 

w line, dark brown, satuated 

m Ilne, light brown 

: :,: ,: : : :. SP 
.:::: . . . . . . . . .::. ::.., 
:::::::. 
.,;;.::‘.” : : 
:....‘y..: 

a line, dark brown 

a fine. brownish red 

& Ike, mecilum brown 

Sand, line, dark brown 

w Me. medlum brown 

Spna Me, medium brown, sstuated 
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‘I-U: NSB KINGS BAY 
I LOG qi WELL: KBA-II-38 BORING NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCON PROJECT NO: 8503-03 

CONTRACTOR: Alllance Envlronnental Inc. 1 DATE STARlED: 11/4/83 COMPLTD: 11/4/83 

IETHOD: Rotosonic 

‘OC ELEV.: 33.49 FT. 

.OSED By: C. Goodwin 

CASE SIzE:Z’ BORING DIA.: 6” 

MONTTOR MT.: FIIJ TOT OPTH: 47FT. 

WELL lEVELWN3T DATE: W/83 

PROTECTION LEVEL: 0 

DPTH TO 5 4.68 FT. 

SITE: Old Cenden County LandflU 

SOIL/ROCK MSCRIPTIPI 
AN0 COWWENTS 

Continued from PAGE 1 

innp Ilne, greenish gray. saturated 

&d, line. rpeddrn gray 

jane line, greenish gray 

totd depth = 47 11. 

8 z 
$8 ; 4-G s 
:c‘,;;;.::’ SP 

. ; ; :. : 
::: : .:_ 
:‘,::‘.: 

: : : 
.~:.‘..:.~, . _. :‘..‘:‘,.’ 

,. ,. : : 
..,.;. .: : ,. :’ 
: :. : : : : 

. . : : I _..... : : ,. : 
::::::. ,. : 
. . . . . . ‘:.‘.‘;.‘: 
‘_ ..‘.‘, ..‘_ ,. ; : : 
,,..’ ..: 

:. ::::. : ( ,. 
: : : 
,. .’ ;, ; .: .; : :,: .: :, : ,: 
I : . ( ‘.. : . . : :: ..,.. ; . . ,. : : 

: : : :: . . . . .:. : : : : :, : : 
,:;.,. : . . . : ; .’ : 
:::.::. 
.z.:‘.T.~.‘. ,. ,. : :: :: 
: : : : : 

: :, : ,: :, : 

:.. : ::: 
: ,. : : .._. :‘,,’ 
c,.,:.:.; 

,. ,. 
: : . ,: ‘,. ,: ,: _; ,; 

: _’ : : : : : 
: ._.’ :‘. : 

: ;.. :;, I . . . _: : : ; : : ; : 
. . .,. . : ( .: ; ( . . . ; 

_‘. ; ._. ; .,. : 
: _. : 

::.. ::..: 
::::. .;. ,. ,. : 
: : . . . . . . . : . . . . . . . . . : : :: 

: :.: _: :, : f 
.:.. 1.. 
: : . . f .,:;; .;, ‘_ 
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TLE: NSB KINGS BAY 
LOG al WELL: KBA-II-SC BORING NO. 

IENT: U.S. NAVY. SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

INTRACTOR: Alliance Environmental Inc. DATE STARTED: 11/l/83 CONPLTD: tW83 

I-niOD: Rotosonlc CASE SIZE: I’ BORING DIAL: E” PROTECTION LEVEL: 0 

)C ELEV.: 33.88 FT. HONITOR MST: FIO TOT DPTH: QB.JFT. OFTH TO 3 10.10 FT. 

IGED BY: C. Goodwin WELL nVELWIENT DATEZ H/B/Q3 SnE: Old Camden County LandflU 

if! Y f2 

c’ g i !j 11 
SOIL/ROCK rxsc~pnoN 

LL AN0 CCMKENTS gg ; 
t---1 

U-J 
ZI- i! Y 3 u-i 

0 sand fine. dark brown, saturated :;;::,q SP / / . . : : ,. : :. I 

5- 

W line. light brown 

sand fine. dark brown 

m line, brown&h red 

: ..’ : ; 
::. ,‘_‘.. 

O- 

Q& line, medium brown 

,. ; : : : : :,: ,: : : : 
.‘: ,. :‘..’ ._,.._. ,. ( ; : : 
: : : : : : 

l5- ::::::. ,. ; ; 
.: ,. :: :: : :: :: 

sand Ilne. dark brown ; ( _: ,: ,: .,. ; 
: .‘J ,: : .‘: :. I I 

.-‘(,:,:;..: 
:. : ( ; 

!O- 

&d ilne. medium brown .:..:.. 
: ,_ ( ., : 
: : ; :.: I.’ : :. : . . . . . . . . : . . : ._. : .:..:: : :,: j ; : :_ : : _...... : . . . ; 

!5- 

snnd. line. medium brown, saturated 

ARR FNVIRONMFNTAI Sf=RVICES.INC. PAGE 1 of KBll-3C 
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‘ITLE: NSB KINGS BAY I LOG g WEU: KBA-II-3C I BORING NO. 

ILIENT: U.S. NAVY, SOUTHNAVFACENGCOM 

!ONTRACTOR Alliance Envlronmental Inc. 

IETHOD: Rotosonic CASE SIZE 2’ 

‘OC ELEV.: 33.88 FT. MONITOR INST: FID 

DATE STARTED: H/i/Q3 

BORING DIA.: 8” 

TOT OPTH: QB.JFT. 

PROJECT NO: 8503-03 

COMPLTk 11/i/83 

PROTECTION LEVEL: 0 

DPTH TO P 10.10 FT. 

OGEO BY: C. Goodwln WELL OEVELOPENT DATE: 11/B/83 SITE: Old Camden County Landflll 

!+ Y 

SOIVROCK MSCRIPTIW 
AN0 cc+4MENTs 

Continued from PAGE 1 
- 

ipne fine. greenish gray. saturated 

Smd. fine. medium gray 

SanQ, Ilne, greenish gray 

no llthology recorded between 47 and 57 It. 

PAGE 2 of KBll-3C ARR FmTAI SFRWS INC. I 
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ITLE: NSB KINGS BAY 
LOG oi WELL: KBA-ll-3C 

LIENT: U.S. NAVY, SOUTHNAVFACENGCOH 

ONTRACTOR: Alliance Environmental Inc. DATE STARTED: II/l/83 

ETHOD: Rotasonlc CASE SIZE: 2” BORING OIL 6” 

OC ELEV.: 33.88 FT. MONITOR JNST: FIO TOT DPTH: QB.3FT. 

OGGED BY: C. Goodwln WELL DZVELWNNT DATE: 11/B/93 

20 

BORING NO. 

PROJECT NO: 8503-03 

COHPLTD: 11/l/93 

PROTECTION LEVEL: 0 

DPTH TO 3 10.10 FT. 

SITE: Old Camden County Landill! 

-i 
es 5 

s 
SOIL/ROCK caxvnc+4 

jk dzi 
02. UJ 

AN0 COMMENTS 

5’” Continued from PAGE 2 

.: [.I : ._, . I : SP / / . ; ; ; : : / / 
““:.‘.: ,:::,. :; 

‘. : : ‘. . / / 
.,..,.,.._.; 
.: ,. :: // 

: : : ,; : ,. . . . . 
::. ::.. / / 
: : . . : .:_. :: / / 

.:. ;;...; : : / / 

.,..,., . . ..f : : 
: :,: ,: : : : // 

Q& Me. brown/gray 

Saul, line. gray, clayey 

Saul, line, dark gray 

ro- 

751 

m Ilne. gray, mlxed with clay 

Sand, ilne. light brown, mixed with clay ., .,.:,:;.;,: ‘!.’ 
. .._... : : ,: : : 
:.: :;:. ; ,. . . 

,.,: ,.,‘. I.‘.,., 
: : ,: .: . . 

‘, :, :: : .;.. 
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TTTLE: NSB KINGS BAY 
LOG oi WELL: KBA-ti-SC BORING NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

:fflTRAC!TOR: Allace Envlronmental Inc. DATE STARTED: 11/l/83 COnPLTD: M/83 

IETHOD: Rotosonlc CASE SIZE ir BOmJG DIA.: U” PROTECTION LEVEL: 0 

IOC ELEV.: 33.88 FT. MONITOR INST: FID TOT OPTH: 88.3FT. OPTH TO $! 1O.K) FT. 

.OGGED By: C. GoodwIn WELL DEVEL0PllEN-r OATI? 11/a/93 STTE: Old Camden County Landllll 

2 8 
8 gP 

ii SW 
g !L. 

SOWFUZK DESCRIPTlW 

ti gf $ t$ 1” AND CCWENTS 

a Continued from PAGE 3 
# ; 
3 

. .: . . . . . . . . SP : . : . J/ 
-:;..:, : 
::. :’ :::. / / 
.:. ,.,....; : : / / . . ,...,. 

SO- 

sand greedgrsy. clayey 

Sanp, green/gray, tighter clay : . . ,’ :. I 
.‘. _‘. : ., 

:‘, I’..: : I 
,: ; ‘.. : ., : : 
: :, : : :, : ; 

;‘.: ,.,._: ,.;, 
.’ ; ,: .‘, ,; 
::. ::__ ,. ,. : I-‘. 

35- 
: : .._._,. : . . _’ :. : .:: : ,‘W ‘. 
; :, : : : : : : : :‘. .’ ; : : : : ,. _. ,. : ,. .’ ,..... .:..:,,.; .: .: : :.: ..’ ,‘, : : : ,. ; : .- -. ,. ,. : : .- 
I : I .- : : : .- 
: :,: : : ; : .- 

30- : : :- .-...... .-. : : ,. : .' 
,. ,. ; . ..'. : - 

.-' 
::. .I :. '- 
; . . : ., : .- : 
.; .: :- 

'::' ,. :: : - : 
- SBIMQ; -. :: . . :‘.. 

; : : : : 
18‘ ,: .:: ,: :, : : 

: : . ; ,. : ., ; : : . . . . .._. .; .,.,..,.: : : 
,: ,: .:,: ;. ; 

Q5- 
.:,.,:;)'.': :. : : 
: . : : ;:::. 
,:: :: ,. : 

:. .: ,. _. ( .,. : 
: I : : : 

.! ; .: ,: : .',. : ;:::. : 
':,',: :: :‘: 

: ,: :-. 
.: .: .; ,: ( .,. I 
: ; : ,: ; :: .,. :. 

total depth = 88.3 it. 

OO- 
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TITLE: NSB KINGS BAY 
LOG of WELL: KBA-II-St3 BORING NO. 

CLIENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

CONTRACTOR Alllance Environmental Inc. DATE STARTED: 10/28/83 COM’LTO: !0/2’3/93 

YETHOO: Ratosonic 1 CASE SIZE: 2” BORING OIA: 0” 1 PROTECTION LEVEL: 0 

OC ELEV.: 38.20 FT. 

LOGGED BY: C. Goodwin 

t 

HOWTOR INST.: FIO TOT OPTH: 41.8FT. 

WELL CIEVELOPIQNT DATE: 11/E/93 

DPTH TO !j 7.88 FT. 

SITE: Old Camden County LandflU 

SOILfROCK DESCRIPTION 
ANDCOMMENTS 

innd fine. brawn wlth white mix at 1.2 ft. 

jan,g, flne. light brawn to gray w/landfill debrls. 
iaturated 

iand, fine. brown/white 

iansl, fine, dark brawn/black 

sand. line. brawn with reddish tinge 

sand. fine. medium brown with orange tinge 

sand fine, dark brown, compacted 

Sand, fine, medium brown 

: :.: ,:: : .: 
::.. :‘.. 

Sp 
. . . . . . .: . . . . . . . . . 
.:.. 1.. 

: - . . : : . : j : .‘.. . . ‘,. 
. ‘. ‘. . ‘. .: . . . . . . . . . 
.:.. :: 

: : : . : : . . . . . .‘: . .’ . ‘. -. . : ‘_ . : . . . . . . : 
: . . : . . . . . . . . . . . . . . . :: . . : _I . . . . . . . .: f .: : -_. I :: . . . . . . . . ; : I . : : . . .:‘. . : _. . . . : 

.:::: . . . . . . . : ; : .:, .::... . . ,: .y .; .: .: .: 
. . . . :_ . . : ., : : ‘. . . . . . : . ,. . : 

.:..:: 
: : : . . ::‘: ,’ ..,. 

::. .‘.. .; . . . . . . . . . 
.:..:: 
. ( :,: f : : 

: . . :.:. . . . . . . . .; . . . . . . . . 
.:::: . . . . .I .,......: 

: . : . . . . . . . . . .’ .__ .’ ._ ,. 
:: :: . . ; . ,. .‘ . . : . I : . . . ‘;f’:‘:.‘: 

: .‘,I ‘1’. : 
: . . :.: : . . . .‘:.. ::.. I 

.::. .: . . ‘,z;.‘:‘.‘: . . :.. . . . . 
.,: ,: .:,: :. : 
:. ,..: r 1. . . : : I . .,I ,I ‘1 ,: :. : 

. . . ::. _. ._..,_. .. . . ._ .’ 

. . . . :::. ,: ,: .; : ‘_ : . . . . . : . . . . . ; 
: : . . ; . ,. ; . . . 

.:::.- 
. : .’ . . . : ::..-. : . I . . . . .,: ,:.:.: :. . : 
. . ..;I.‘. ,: .: .:.. ,. .: : 

. :. ; ,_ ; ., ,. 
.:..:: 

: : :.: .z: : : 
:: . . :...’ . . . . . . . . -: .I.: : ._ ; :.- . . . : . _. . . ._ ; 

‘. . : . . “ .I .: : ._ : :: 
; .‘. : .: : : 
: . :: : . . . :...::..: .: _: 

. ,c :.: : : :: .:..:.. . . . . . . . : . . . . . : 
-:::: 
. f :,: : : : 

: _ . :.:: . . . : . . . ; 
.:..:.. 

I-L 

.::.:.:: : :_ : _. : . . . . . . . I . . . .’ : 
.:.. ‘..- 
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r 
T: CTLE: NSE KINGS BAY 

LOG of WELL: KBA-II-88 I BORING NO. 

- 

lJENTz U.S. NAVY, SOUTHNAVFACENGCOH 

ONTRACTOR: Alliance Environmental Inc. 

( PROJECT NO: 8503-03 

1 DATE STARTED: !0/28/93 COWLTO: !O/ 28/83 

Ell-iOD: Rotasonic 

oc ELEY.: 38.20 FT. 

CASE SIZE 2” 

MONITOR INST.: FID 

BORING OIk 8” 

TOT DPTH: 4MFT. 

PROTECTION LEVEL: II 

OPTH TO y 7.88 FT. 

OGGED BY: C. Gaodwln WELL DEVELOPMENT GATE: II/E/g3 SITE: Old Camden County LandfIll 

gE LLI ,” 
-t: SW, 
i” 84 

$ 
6 2% SOIL/ROCK OESCRIPTIW 

2iz 
;: g $4 ANDCOMMENTS 

e Y Continued from PAGE 1 
- 

48 

30 

IO 

a me. aarn crown. campactea 

iand, fine. gray/green 

iz& 1lne.greenk.h gray 

. 

m Me. medlum gray 

iota1 depth = 41.8 ft. 

NSB [SRFI-TM1]+034 
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TTTLE: NSB KINGS BAY 
LOG ol WELL: KBA-II-EiC BORWG NO. 

CLIENT: U.S. NAVY, SOUTHNAVFACENGCOH 

CONTRACTOR: Alllance Envlronmental Inc. 

PROJECT NO: 8503-03 

OATE STARTED: 10125183 COWLTO: 10/25/93 

YETHOO: Rotasonic 

TOC ELEV.: 37.91 FT. 

CASE SIZE: 2” 

MONITOR INST: FIO 

BOIUNG IIIA: 8” 

TOT OPTH: E&OFT. 

PROTECTION LEVEL: 0 

OPTH TO P 7.49 FT. 

OGGED BY: C. Goodwln WELL DEVELOPNNT DATE: !l/‘3/g3 SITE: Old Camden County Landilll 

SOIL/ROCK DESCRIPTICN 
ANDCOMMENTS 

5- 

IO- 

l5- 

?O- 

I 
25- 

iand fine, dark brown, mlxed wlth landllll debrls iand fine, dark brown, mlxed wlth landllll debris 

innd. fine. medlum to light brown 

iansl ilne. brawn iansl ilne. brawn 

::,: :: : 
.’ ., . . ., .: 

sp 
. . . . . . . . ; . . . . . . . : 
.:::: . . . . . . . . . ,. . . : . . . . : : . . .: . . . . .-..; 
.:::: 
. : :.:t: . : 
. : . . ( . . ..‘.I.. . : . . . . . . ; 
.:..:: . . . . . . 

ii&d, fine. dark brown, saturated W fine. dark brown, saturated 

idKui. fine. brown/reddish iand. fine. brown/reddish 

&&j, fine, brown/reddish &&j, fine, brown/reddish 

Sand, fine. brawn Sand, fine. brawn 

PAGE 1 of KBll-f3C Af3R FNVIRONMFNTAI~ SFUVICFSJNC. 
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I TllLE: NSB KINGS BAY I LOG ol WELL: KBA-II-8C i BORING NO. 
I ! 

DENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

NTRACTOR Alllance Environmental Inc. DATE STARTED: IO/25193 COtWLTO: !0/25/93 

THOO: Rotasonic CASE SIZE 2” BORING WA: 8” PROTECTION LEVEL: 0 

C ELEV.: 37.91 FT. HOMTOR INST: FIO TOT DPTH: 68.9FT. OPTH TO !j 7.49 FT. 

GGED BY: C. Goodwln WELL UEVELOPHENT DATE: tl/EJ/93 SllE: Old Camden County LandflU 

SOIL/ROCK DESCXUPTICN 
ANOCCMHENTS 

Continued from PAGE 1 

w Ilne. medlum gray 

:‘““” SP j .: .:.: .I.. : . . ; . . . ,. : 
.:..:: 
. : :,: .: : : 
: . . . . ..‘. 

[ 
. . . . . . . ; ,. . . ._ : 
.:.- :: 

.laveu Me. gray 

iand ilne. light gray 

PAGF 2 of KBH-8C ARR FNVITlQNMFNTAllINC. 
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7TTLE: NSE KINGS BAY 
LOG 01 WELL: KBA-II-9C BORING NO. 

I I 

CLIENT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 8503-03 

CONTRACTOR: Alliance Environmental Inc. 1 DATE STARTED: IO/25193 COMPLTO: !0/25/93 

IETHOD: Rotasonic 1 CASE SIZE 2” 1 BORING DL4: 6” ) PROTECTION LNEL:O 

TOC ELEV.: 37.91 FT. 

BY: C. Goodwin 

MONITOR INST.: FIO TOT OPTH: 68.9FT. 

WELL CEYELOfHENT DATE: II/E/93 

0PTH TO p 7.49 FT. 

SXTE: Old Camden County Landflll 

- 

55- 

eo- 

I 
75, 

, PAGF 3 of KBll-BC ARR FNVIFDNMFNTAI SFWUXSJ4C. 
N’S8 [SRFI-TM1]*034 
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SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

Continued from PAGE 2 

&i.d Ilne. gray, w/gray clay lens 

&& fine. light gray 

iand. ilne, gray, w/clay lens 

Sand, fine, gray, w/clay lens at 80.3-80.5. 81.542. 
32.4-02.5, 84.4-04.7. 00.5-00.8 

total depth = 88.9 it. 



TXlLE: NSB KINGS BAY LOG ai WcLL: KBA-II-IO8 I BORING NO. 

CLIEKT: U.S. NAVY, SOUTHNAVFACENGCOH 
PROJECT NO: 0503-03 

CCNTFtACTOR: Alllance Envlranfnental Inc. DATE STARTED: 11/7/93 COMPLT~ !1/7/93 

PROTECTION LEVEL: Cl 
METHOD: Ratasanlc CASE SILE: Z BORING Out. 8” 

TOC ELEY.: 38.03 (mlw) FT. MONITOR INST.: FIU TOT OPTH: 51.8F-f. OPTH TO 0 8.20 FT. 

SlTE: Old Camden County Landilll 
LOGGED BY: C. Goadwln WELL tEVELOPNNT OATE: II/l6193 

SOIL/ROCK DEStPJPnICN 
AN0 CCHHENTS 

L 

3- 

l5- 

4 

o- 

25- 

d Me. brawniwhlte ilne. brawniwhlte 

a& line. light gray a& line. light gray 

u Me. dark brawn u ilne. dark brawn 

c iand line. brawn wlth reddlsh tent iand line, brawn wlth reddlsh tent 

Sanii, ilne. brawn w ilne. brawn 

i&. ilne. light brawn i&. ilne. light brawn 

I 

: :.: : : ; : :.: : : ; SP SP 
,.‘~Z..,. ,I,‘.... ,.‘~Z..,. ,I,‘.... 
,: ,: ‘1 ,: : I ,: ,: ‘1 ,: : I 
_, . . :::. _, . . :::. 
.I ; -:: (-, .I ; -:: (-, : : 
. .._... . .._... ; . ,. : : ; . ,. : : 

: ,. :: : ,. :: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c:..‘... c:..‘... . . . . : : . . : :. I : : . . : :. I 
:::::::. :::::::. ,. : ,. : .’ : : .’ : : : : ,: ,I .: : :. ,: ,I .: : :. .: .: . . .,..,‘, ..,., .,..,‘, ..,., : 1 : 1 
: : _. : ., ; : : _. : ., ; 

:, ‘.: . : .:. :, ‘.: . : .:. : ,. : : ,. : 
:::. :::. :::. :::. .,: :,:.“‘-’ .,: :,:.“‘-’ 

::.. ::.. : .‘ I : .‘ I : : _. : : _. . . . . . . . . . . . . . . . . : . . : : : : : : _’ : .; : : : : _’ : .; : : : 
: ..‘.. :‘. : : ..‘.. :‘. : . . . . . . j I ‘1 : j I ‘1 : : : . . ,. _. . . : ,. _. . . : 

: 1 : 1 . . . . .’ ,: .: : 1 : .’ ,: .: : 1 : .: .: . . . . . . . . . . . . . . . : . . . : . : . . . : 
.:..:.. .:..:.. . . . . . . . . .,..,.. ‘...; .,..,.. ‘...; :... :: :... :: 
I : :.: :: If I : :.: :: If 
: : _: :. : : _: :. . . . . . . . . . . . . . . .: ,: .: : : .: ,: .: : : : : . . : ,. .’ . . : : ,. .’ . . : : : . : : . . . . . j ( ‘1 : :. : j ( ‘1 : :. : .: .: . . . . . . . . : : : : j .I .: : j .I .: : 
. .._’ ” . .._’ ” : : : : ‘: ,I.: ‘: ,I.: : : : : 
_ ; .__ _. ._. : _ ; .__ _. ._. : 
.1.. :.. .1.. :.. _.._... _.._... : : : : : : .: . . _: .: . . _: 
: :, : : : : :, : : : 

.I _‘. .I _‘. : : 
,: ( ‘,. : ,: ( ‘,. : : : _. :. _. :. . . _. ._ . . _. ._ : : : : _.._... _.._... ; : : ; : : 
.:: :: .:: :: . . . . . . . ; . . . . : . ; . . . . : 

: _. : . : _. : . . . . . . . . : _. : ., .’ . : _. : ., .’ .:::: .:::: 
. ::‘:. . ::‘:. ! .’ . I ! .’ . I : 1 : 1 

: : ,: ,: ,: : ,: ,: ,: : 1: 1: 
: .’ : .’ . . : . . : :: ‘_’ :: ‘_’ : : : : : : . . .,....:...; .,....:...; : : : : ,.,..; :.. ,.,..; :.. 
: : : : ‘_ : : : : : ‘_ : . . . : . __ : ._ : . : . __ : ._ : : _. : : _. : . . . . . . 
j .I .: . . j .I .: . . : : : : ., ; ,T ., ; ,T . . . . ,. ,. : ,. ,. : : : : : 
: : : . . : : : : . . : . . . . ; : ‘_ : :-. : ; : ‘_ : :-. : _....... _....... ; ._ ; ._ : ; ._ ; ._ : : : : : 
: : ;,: : : : : ;,: .: : : : :. :. : : : : . . _; .,__. .,._. _; .,__. .,._. : : : : 
; . ; . : ; . ; . : .:..:.. .:..:.. . . . . . . . ,. . . . ; ._. ; . ,. . . . ; ._. ; : : : : 
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ITLE: NSB KINGS BAY 
LOG al WELL: KBA-II-IOB 

!LEKI: U.S. NAVY, SOUTHNAVFACENGCOM 

ONTRACTOR: Aliiace Environmental Inc. DATE STARTED: w7/93 

IElHOD: RotasonIc CASE SIZE: 2” BORING DIA: 8” 

‘OC ELEV.: 38.03 hlw) FT. MONITOR INST.: FID TOT DPTH: 51.BF-f. 

OGEO BY: C. Goodwtn WELL DEVElOPPENT DATE: H/18/83 

BORING NO. 

PROJECT NO: 850343 

CoNpLTD: H/7/83 

PROTECTION LEVEL: 0 

DPTH TO $! 820 FT. 

SnE: Old Camden COtJnty hndflll 

c gE & L. 
; i ZY s SOIL/ROCK DESCRIPTION 

i” $2 (0 
5 E 8; AND CWHENTS 

5” ii $- Continued from PAGE 1 
:j:‘.:::.:: SP 
.:.:.::.. / 

&fd fine. gray. saturated 
.::..::..; 
.‘.‘.:‘.:..‘. / 
,. .. . ; 
: : / / 

j .: .: : : :: / / . (. ; ., : / / 
,, : ,: :, ,: 
;. !. ,. ,. ) ‘. . / / 

: / / ::, ::. : : ; : / (/ 

!2- 
.‘.; j,‘. ;I’. 

m line, gray : ‘. : :.:-:‘. / / 
: : : : / / 

: .:: ,: : 
: : ., -, .’ / / . 
.’ : .. ( :::::. // 

;... 
‘. ‘. 

.’ “:.‘: .;::,:.:, 
,: : ..,. ( 
::, .::.. .’ . . .’ ;. : .: .,, 
: :,: ,: :, : ; . _.. . . . . . . . . . . 

37- 
:.. .‘...I 

.:::.:~.‘. 
,. _.. . .’ .. 

i2 Q& line, gray w/intermittent gray clay tenses .,i,:;.‘:l 
: 

,. ,. ,. 
,:::: . :.:.: ‘:.’ : z. .,. .- ‘, 
‘....‘,..: -. .- 
,. : ,: : -. 

. .-. ‘,. .“. : 
::.:::. .- 

42- 
. . ,.J .-. 

: :- ,: ,: .- : 
:::. :;,. ; ,. -. .,- ‘- 
..::. .-: ‘: - : .‘- 

,. :. : ,: :‘. : ( -. 
.: : _‘( : : :, ; ; :I 

: _. : 
: : : .:..:.. 

: : : . : .‘.“.‘. : : t 
17- .:. . . . . . . . . 

: . . :: . . . . ._.. .: .;..;: : ,: : . . . . .._. : _. : ., : .:..:: 
: : :,: ,: : 
:.. ,. :‘..’ 
.: . . . . . . . . . : . . :.. . ; . . ; : : 
.( ; ‘,. ; . . : :: 
f :. : ,; .‘, : : 
: I .._... : : : .: :,. 

52- total depth = 51.8 ft. 

J 
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‘ITLE: NSB KINGS BAY 
LOG ol WELk KBA-II-IOC BORING NO. 

I 1 

:LIENl: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

:DNTRACTOR Alliance Envlronmental Inc. DATE STARTED: we/Q3 CONPLTD: 11/8/Fl3 

lETHOD: Rotosonlc CASE SIZE: 2+’ BORING OLA: 8” PROTECTION LEVEL: D 

‘OC ELEV.: 38.28 FT. MONITOR MST: FIO TOT DPTH: 91.8FT. DFTH TO $’ ILOB FT. 

.OGGED By: C. Goodwin WELL OEVELWENT DA’TE: ll/lB/83 BITE: Old Camden County Landfill 

- 

24” 

SD 

SOWROCK DESCRIPTIW 
AND COHMENTS 

brown, moist m line. dark 

San&, line. reddlsh brown San&, line. reddlsh brown 

5nnp, Ilne, nedudtight reddbh/brown 5nnp, Ilne. nedudtight reddbh/brown 

iand line. light brown :‘.““’ SP .:::::. 
::::::. 

“:.‘.” ,..: 
:::::::. .,.‘,., ..,.: : : ., ,..... : : . . : .:.. .; 

PAGE 1 of KBll-1OC ARE FNVIRONMEELFS. INC. 
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TLE: NSB KINGS BAY 
LOG ai YELL: KBA-!I-IDC BORING NO. 

I 

JENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

INTRACTOR: Alllance Environmental Inc. DATE STARTED: II/B/83 COWLTD: 11/B/83 

:lHOD: Rotosonlc CASE SIZE 2” BORING OIAt 6” PROTECTION LEVEL: 0 

)C ELEV.: 38.28 FT. MONITOR I?4ST: FID TOT DPTH: Bl.BFT. OPTH TO 0 Il.08 FT. 

IGQD BY: C. Goodwin WELL EVELWlENT DATE: 11/18/83 SnE: Old Camden County Landllll 

SOIL/ROCK DESCRIPTIW 
AND COMMENTS 

Continued from PAGE 1 
u me, aaru Drown 

Yf 
l-a d 
3 i2 

.: : ; .; ,.’ .I ., SP 

sanp ilne. gray 
; . . : : ,. : . . 
,: : ;’ : . . ; 
::. ::. . : ,. : : . . :: 

.’ :, .: : ‘. . . : . ,. . . : : : 
. . . . . ,: : ( I 

&& line, brownish gray 

innd. line. gray 

> 4BR FNVJ3ONMFNTAL SWY’ICFS. INC. 
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TnLE: NSB KINGS BAY 
LOG of WELL: KBA-il-IOC BORING NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 8503-03 

ZONTRACTOR: Anlance Environmental Inc. DATE SThRTED:tl/B/g3 CWPLTD: 11/8/83 

IETH00: Rotosonic CASE SIZE: ?’ BORING DIA.: 8” PROTECTION LEVEL: ll 

IOC ELEV.: 38.28 FT. MONITOR INST,’ FIO TOT DPTH: gI.BFT. DPTH TO 8 1I.DB FT. 

.OGQD BY: C. Goodwin WELL EVELOPMBT DATE: II/W83 SITTE: Old Camden County Landllll 

W !2 
T: gP 8 

5 t' 25 
!+ 
B f 

20 SOILmOCK rxscmpnoN 
3 8% ;: $J AND COMMENTS 

5" g Y Continued from PAGE 2 
gg ; 
9 

,: : .’ .._.. SP ,. 
.~.1~.1~.. / / 

.,: ( ‘: : . . : :: / / . . . . .;,...; .‘: ,. :‘. / / . 

j5- 

)O- 

snnd line, gray whtemlttent gray clay Lenses. 
moist 

100 

o && line,gray,saturated 

m line, gray whtermlttent gray clay lenses 

,: ( .; : I 
.,,_ ;.i; . :. 
:. .‘...‘.~.~.‘. : . . ; : : 
;‘,.;‘,.; 
. . . ..‘.1~.. : ; ,. : ;. : 

:::::::. ,. : : : ._ : 
,. ,. ; 
: _, : 

,:;::::. 
::::::. .;..::..: 
;_ :‘;:.‘. ,. ,. ; ; 
.‘,.‘.~,~,‘. : : :. : 

:;:::::. . . . . . . . ; . . . . ::, ::.. : : : I .: .; : : I : : : : 
: '. : ', : .._.._. ::.:,.'I,.: 
: :, ; ,: :, : : 
:::.:. :. 
: : . ...' ;. .: 
,; :.,: ,: : : :. 
. . . .._. 
..I.::.‘:.::: 
: :, : .; :, 
.:.::::. 

ro- 

75- 

m ilne. gray 

PAGE 3 of KBll-1OC ABR FNVIRONMFNTAI SFRYLCFs INC. 
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InLE: NS9 KINGS BAY 
LOG of WELL KBA-II-1OC BORING NO. 

:LENT: U.S. NAVY, SOUTHNAVFACENGCON PROJECT NO: 0503-03 

:DNTMLXR Alllance Envlronmental Inc. DATE STARTED: t1/e/a3 COWLTO: we/a3 

ET?iOD: Fiotosonlc CASE SIZE: Z’ BORING DLk B” PROTECTION LEVEL: D 

TOC ELEV.: 38.28 FT. 

.OGGED BY: C. Goodwin 

MONITOR INST: FIO TOT DPTH: PLBFT. 

WELL ONELOPlENT UATE: 11/18/83 

OPTH TO 0 11.08 FT. 

SITEOld Csmden County Landfill 

SOllJFIOCK DESCRIPl-lON 
AND COHHENTS 

Continued from PAGE 3 

“‘.“” SP . . . ;,....: rn : . . : ‘. : . . . . . . . .::..::..: ._: .; ._ : ; ._. ; ._. ; : : . ::...‘:..: 
:.‘..‘:;.‘. :. . . ; : : : 
“““‘: 

o m light gray. course 
: . . ,: : ,. 

;::_ :;. .,.‘..(. .: 
: : 

,. .: : : .:,. 
: :.: :: : 
:: 

: : : 
m light gray, clayey 

95- 
clar. gray&h green 

30- 

total depth = PI.8 it. 

95- 

30- 

PAGE 4 of K&l-1OC ARR FNVIRONMFNFS INC. 
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ITLE: NSB KINGS BAY 
LOG ol WELL: KBA-ll-IIA BORING NO. 

LIENT: U.S. NAVY, SOClTHNAVFACENGCON PROJECT NO: 8503-03 

ONTRACTOR: Alliance Envlronmental Inc. DATE STARlED: 10/22/83 COMPLTD: to/23193 

E-MOD: Rotosonic CASE SIZE: 2” BORING DIA.: 8” PROTECTION LEVEL: 0 

OC ELEV.: 35.85 FT. MONITOR INS12 FID TOT DPTH: 36.BF.l. DPTH TO P 5.84 FT. 

OGGEO BY: C. Goodwtn WELL OEVELU’)IIENT DATE: SITE: Old Camden County Land110 

SOIL/ROCK DESCRlPTlW SOIL/ROCK DESCRlPTlW 
AND COHMENTS AND COHMENTS 

sand ilne, light brown, mottled color, very moist sand ilne, light brown, mottled color, very moist 

Sane We. dark brown Sane We. dark brown 

‘.‘;.(,y’i SP ‘.‘;.(,y’i SP 
:. :. : : . . : : : : : . . : : : 

.‘.‘.~.‘.:~.‘. .‘.‘.~.‘.:~.‘. (. : :: :.. .._..,, . : ; : :, 

w line, reddish orange w line, reddish orange 

sand line, dark brown. very moist sand line, dark brown. very moist 

snnd fine, reddish orange snnd fine, reddish orange 

‘&& line. brown ‘&& line. brown 

sand. ilne. gray, mobt sand. ilne. gray, mobt 

t 

NSB [SRFI-TM1]#034 
ml” 04.94 

PAGE 1 of KBll-1lA 
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ITIE: NSB KINGS BAY 
LOG of WELL: KBA-1HtA BORING NO. 

LIENT: U.S. NAVY. SOUTHNAVFACENGCOM PROJECT NO: 8503-03 

ONTRACTOR Alliance Envlronmental Inc. DATE STARTED: 10/22/83 COMF’LTD: !0/23/93 

IETHOD: Rotosonic CAGE SIZE: Z BORING au: 8” PROTECTION LEVEL: 0 

OC ELEV.: 35.85 FT. MONITOR MT: FID TOT DPTH: 38.8FT. DPTH TO J 5.84 FT. 

OGED BY: C. Goodwin WELL OEVELWENT DATE: GnE: Old Camden County Landflll 

f 
; c’ SOIL/ROCK DESCRIPTION 

ii” AND COHHENTS 

Continued from PAGE 1 
. . . . ,;::.. ,.‘( SP 

:.: ::.. : ,. : : : 
: ., ._ : .I..;.. . . :: ‘. ,: .: ‘: I :: - ,. (. ; .,. : .,.- 
: : 

; : : 
:.:.-.‘.I.. : - 

.-’ ; : : :;. .I’.. -. ..,. ., : ..- .- 

so- 

m line. brownish gray 

35- ; ,- . . : 
:::,~:,. 

0 

total depth = 38.8 It. 

4Q- 

45- 

50- 

PAGE 2 of KBll-1IA ARBjQFNTAL SFRW. 
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T,TLE: NSB KINGS BAY 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCOM 

XNTRACTOR Alllance Environmental Inc. 

LOG aI WEU: KBA-il-ilB BORTNG NO. 
\ 

PROJECT NO: 8503-03 

1 DATE STARlEO: 10/24/83 COMPLTD: {O/25/83 

1ElHOD: Rotoronic CASE SIZE: 2” BORING CIA: 8” 

IOC ELEV.: 35.04 FT. MONITOR DJST: FID TOT DPTH: 58.7FT. 

.OGGEO BY: C. Goodwln WELL OEVELOPMENT DATE: H/18/03 

PROTECTION LEVEL: 0 

OPTH TO J! 5.73 FT. 

SITE: Old Camden County Landfill 

SOIL/ROCK DESCRIPTION 
ANOCCMHENTS 

sand Me, gray. mixed w/orQanlc matter 

w Me, light brown 

I-U-J 
3 z 

.: ._., “..C SP 
: ‘. 

; . . : 
: _. : 
.,. ( .,. :. : 

sand fine. light brown, saturated 

W fine, reddlth brown 

Sane line. Qray 

m ilne, dark brown, compressed 

NSB [SRFI-TMl]#034 
mlv.04.94 

PAGE 1 of KBll-115 ARB FNVIRONMFNTAI SFRVIm=S. INC. 1 
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ITLE: NSB KINGS BAY 
LOG al WELL: KBA-1HIB I BORlNG NO. 

LIEN-f: U.S. NAVY, SOUlHNAVFACENGCON 

ONTRACTOR Alliance Envlronnental Inc. 

ETHOD: Rotosonlc CASE SIZIZ 2’ 

PROJECT NO: 8503-03 

DATE STARTED: 10124 JO3 CCWLTD:t0/25/83 

BORING DIA.: 8” PROTECTION LEVEL: 0 

OC ELEV.: 35.04 FT. MONITOR INST: FID TOT OPTH: 5’3.7FT. OPTH TO $ 5.73 FT. 

OGEO By: C. Goodwin WELL OEVELU’IENT DA= 11/lB/O3 SnE: Old Cafnden County Landiill 

0 

15- 

O- 

!5- 

o- 

ipnd. line. gray, w/clay lens. saturated 

/ / 

/ / 

.’ 

: _ 

:- : 
- 

‘._ 
: - 
: I : 
,. 1 ,. 

- 
- 
- .’ 
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rrrLE: ~53 KINGS BAY 
I LOG ol WELL: KBA-!1-lIB I BORING NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCOH 

XNTRACTOR Anlance Environmental Inc. 

4EMOO: Rotosonlc 1 CASE SIZEz 2” 

PROJECT NO: 8503-03 

DATE STARTED: IO/24 JO3 COMPLTD: 10/25/83 

BORING DXA: 8” 1 PROTECTION LEVEL: 0 

IOC ELEV.: 35.94 FT. I MONITOR MST: FID I- TOT DPTH: 56.7FT. t OPTH TO P 5.73 FT. 

.OGGEO BY: C. Goodwin WELL DZVELOPHNT DATE: It/M/O3 SrTE: Old Camden County Landfill 

55- 

30- 

35- 

70- 

75- 

SOIYROCK cesumm 
AND CWMENTS 

Continued from PAGE 2 

33~ wv 

Saul fine, gray 

total depth = 58.7 ft. 

jij 

3 

- _. ; ; 
: : 
:, : .: :, : ; 
: : . . . . ,. : 
: : :: . . . . . 
. . . :;..: 
:,.; ,.,.,’ 
e-e- 
--- m--v 

F 
:..::..: 

‘. :‘. 1.: 
.,. ..,., 
: . . :.. 
. . . 

. . . .:..: 

‘. ..’ ‘. ..’ 

: : :‘. 
.: 

.‘.... 
: : 

. 
‘...“... 
: : 
. . . 

,....Y . . : 
A 

w 

2 
E! 
l?i 

sp 

CL 

sp 

PAGE 3 of KBll-118 ABB FNVIRONMFNTAL !WWlZ=S. INr: 

GE [SRFI-TM1]#034 
niv 04 94 A-32 



, 

RLE: NSB KINGS BAY 

UENT: U.S. NAVY, SOU-MNAVFACENGCOH 

ONTRACTOR: Alliance Environmental Inc. 

LOG ol WELL: KBA-il-IIC BOFUNG NO. 

PROJECT NO: 8503-03 

DATE STARTED: 10/23/93 CCWLTD: 10/25/83 

ETHOD: Rototonlc CASE SIZE 2” BORING DIAr 8” PROTECTION LEVEL: 0 

OC ELEV.: 38.00 FT. MONITOR INST.: FID TOT DPTH: 07FT. DPTH TO a 7.47 FT. 

DGQD Bt: C. Goodwin WELL OMLOPHNT DATE: WWQ3 SITE: Old Camden County Landfill 

gf! 
‘C 

k & 

i” g $ $8% 
SOIL/ROCK DESCRIPTION 

AN0 coHMENTs 
!4$ i 

r; i 
l---1 

fj;: iii 
4- 
Y 

b-5 
3 s: 

&I& fine, medium to Cght brown ““‘.” SP ,. ,_ ; ._. : : : / / 
: ,. ; . . : 

0 snnd. Ilne. orange ,:..:: / / . 
::::;. 
::::::. / / 
: ,. : 

sand line. light brown 

5- 

IO- 

m fine. medium brown, moist 
: . . . . : :, : 

:. ‘. )‘.I ..‘_ :.,.,. . 
: : .’ 

: .::..: 
,. ; : 
:, .::. . . : : 

:. 1: : ; ;,. ..,. 
;: ::;. :, ..,,.:..; 

.;:.. ::. 
:,. ::: 

‘.‘. :. :. 
0 w fine. medium to dark brown : ( : 

:. _::::. .’ : : : : 
: : : : : ,’ : ;, : 
I : 

: :.: :: : 
: : : : : 
I : :‘. .‘. : . . . . . . .‘. :; 

,: ; .; : : .,. 
,. : : : 1. 1 ,. 1. 
: ,: : : 

sand line. orange . : ( : 
: ,, .y 1.: : 
; :,: :: .‘. : : : _..... ,. . . ., : 
::;.~;:. ,.. . . . . . . . :.:... ..__.. ,. ,. ; 

24” 

24’ 

; : : : .: .: 
,’ : ..-. : . . . . . . .: : . . .’ :. : 
:.::::. 

0 u ilne. orange/brown 
,’ .I .y..’ .I.,. : 

_‘. : . . ‘(’ .:.; : 
:. : ,; I : : 

..:‘.. :‘..’ ..,_... ; : : .:.- :.. 
: f : : : :, : : 

I’. : I : . : : ; : . . :.. . . . 
sanp line. dark brown, compacted : : . ,. . . ; : _. : 
Spne Ilne. medium brown : : 

; :,: ,: : ..: .:: .,. 
f .’ : .‘.“.-. .:.. :.. . . ._.... : ..,.’ ,I.,. : 

:;. :.,I. ,; ,. : 
: :. . . ,‘. : . . . . . : 

: : : 
.’ : ‘, : c.‘: 

./:;. : . . 
8 
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. 

TITLE: NSB KINGS BAY 
LOG of WELL: KBA-11-W BORING NO. 

CLIENT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 8503-03 

CONTRACTOR: Alliance Environmental Inc. DATE STARTED: 10/23/03 COWLTO: 10/25/83 

METHOD: Rotosonic CASE SIZE 2” BORING DIA: 8” PROTECTION LEVEL: II 

TOC ELEV.: 38.00 FT. MONITOR INST.: FIG TOT DPTH: 87FT. OPTH TO J 7.47 FT. 

LOGGED BY: C. Goodwin WELL fEVELOfWNT DATE: il/it3/83 SITE: Old Camden County Landfill 

E . 
is !2 !2 

I$ 
ZY 2 

$ ii= 

8% $ 2 
SOIL/ROCK DESCRIPTION 

3” 
9.5 AN0 COHMENTS 

B Y 

;g 2 

4-z d 
COrMWed from PAGE 1 3 5: 

: .,. ; ._ ; SP : : 0 / . . . . 
24’ 

,: ( .; ..’ ;. f 
:::. 0 0 

::.‘:‘.‘: 
::.‘.I-.‘. 0 / 

Sand fine. lloht Qray 
. . . . : : : :: 0 0 
: _. : 0 / 

.:‘...‘:..T 
..L...‘.‘. ..‘, / / 
‘::.‘.“:: 
::,~.~:.‘. / / 

3 

/ 

15 

SBIOI37 

24” 

Sand line, gray 

IO- SBIOIC 

24” 

.: : :.. : :,: ,: : : :_ 
. ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . __..._.I..._ . . . . . . . . . . . . . . . . . . . ..-.... * : ..,: ,. 

W gray. w/send. plastic 
---- ---- CL ---- 

15- SBlOl45 

. . . . . . . . - . . . . . _ . . . . . . _ I................_............... --_... 
Sanp. line. gray, mlxed with streaks of 

. . . . . . . . . . . . . . _ 1..__.... __._ _........... _..._ . . . . . . . . _..._... 
C&, gray, nixed w/fine sand 
.._ . . . . . . . . . . . . . . . . . . . . . . ..-.......--...-......--.... _- . . . . . . 
$kmd. Ilne. gray 

PAGE 2 of KBll-11 
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llLE: NSB KINGS BAY 
LOG& WELL: KBA-II-HC BORING NO. 

LIEU: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 8503-03 

ONTFlACTOk Alliance Environmental Inc. DATE STARTECI: 10/23/83 COMPLTD: 10/25/83 

ETHOD: Rotosonic CAGE SIZE: 2’ BORING DIA.: 8” PROTECTION LEVEL: D 

OC ELEV.: 36.00 FT. MONITOR INST.: FID TOT OPTH: WFT. DPTH TO 0 7.47 FT. 

OGGED By: C. Goodwin WELL OEVELOPHENT DATE: ll/lB/93 Sn’E: Old Camden County LandflU 

IO- SBIOI 

15- SBIOId 

jO- 

SOIL/ROCK DESCRlPlYCN 
AN0 CWMENTS 

Continued from PAGE 1 

24” 

24” 

24’ 

‘.““” SP ,. ,. ; 
: _. : I 1 : . . ; : : 

.:-.: ‘: ; -.,‘, ‘: 

. . .._..._ _ -.... _____ ..-..........._.__. _ ._............................................. 
C& gray. mixed w/fine sand 
.___._.....______............................. _.._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
sand ilne. gray 

ARR FNVIRQNMFNTA~ !FRVICES.INC. PAGE 2 of KBll-llC 
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TTTLE: NSB KINGS BAY 
LOG oi WELL: KBA-II-W BORING NO. 

XJENT: U.S. NAVY, SOUTlW4AVFACENGCOH PROJECT NO: 8503-03 

CONTRACTOR: Alllance Envlronmental Inc. DATE STARTED: 10/23/93 CUWLTD: 10/25/83 

METHOD: Rotosonlc CASE SILE: 2” BORING DIA.: 8” PROTECTION LEVEL: 0 

TOC ELEV.: 36.00 FT. MONlTOR INST.: FID TOT DPTH: 87FT. DPTH TO 3 7.47 FT. 

LOGRED By: C. GoodwIn WELL OEVELOPNZNT DATE: WlB/B3 SITE: Old Camden County Landllll 

SOIL/ROCK MSCRJPTYON 
AND COHWENTS 

Continued from PAGE 2 
bana gray. wmay lens ‘:.‘,:.c,’ ‘: sp (, :. 

::.‘.~:.-. /L 
j .I .: : : :: / I . : ._. .’ ._. ; .:: :: / / . :;..::..: 
:::::::, / / 

. . 
sand line, gray :: (. : ..’ / / . . 

!5 :‘..::..: 
:.::. :::. / / 

10 

55- 5 

90- SBlOlC 

24” 

24” 

Spne line gray w/limestone 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.... _ . . . . . . . . . . . . 
U~L ow 

m gray, rnlxed wlth limestone 

---- --a- m-m- e--m ---- w-m- m--- -B-w v-e- -a-- --w- -w-e ---- v--e v-w- ---- w-e- ---- e-m- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
m line, mlxed with limestone 

TO- 

75- SBIOIC 
SBlO175 
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TLE: NSB KINGS BAY 
LOG oi WELL: WA-II-IIC BORING NO. 

JENT: U.S. NAVY, SOUTHNAVFACENGCON 

]NTRAflOR: Alllance Envlronmental Inc. 

PROJECT NO: 8503-03 

DATE STARTED: !0/23/93 CONPLTD: 10/25/83 

ITHOD: Rotosonlc CASE SIZE: 2” BORING DIA: 8” PROTECTION LEVEL: 0 

DC ELEVt 38.00 FT. MONITOR INST.: FIO TOT DFTH: 97FT. 

)GGED By: C. Goodwin WELL CEVELWIENT DATE: if/W83 

UVtH TO !j 7.47 FT. 

SITE: Old Camden County Landill 

ko Y 
u 8 

It 
SOIL/ROCK DESCRIPl7ON 

AN0 COHMENTS 1 
. 22 g bj $a 

m4 
4’O 2 9- 

$ij : 

Continued from PAGE 3 s s1 
“‘.“” SP .,..,.; . . . . 
.:::: 

: : . : 
24” 

.,:;;: . . :: : : .: : : : : : : : . : _. 
: : : _..-..-se . . . . . . . . . . . . . . . ._. . . . . . . . . . . . . . . . . .._ _ . . . .._._.._.. _ . . . . . . . .._.... _ . . . . . . . . . . . I ---- 

m gray, mlxed wlth sand --a- CL ---- w-e- --w- --a- ---- a--- ---- ,: : 
---- :::. -e-v v-w- : : 

I 

---- _-a- : ..‘.’ -0-- _--- ..‘_ ---- 
>- ---- ---- _--- -e-w ---- -a-- 

C& dark gray, mlxed wlth medium sand ---- -we- ---- --me ---- --w- e--v -m-e w-e- ---- _--- ---- _--- -a-- ---- -a-- ---- -m-w _--- ---- ---- -me- ---- 
5- ---- _--- ---- ---- -a-- ---- -a-- -e-- -a-- ---- -a-- ---- ---- ---- --se -w-- --em ---- ---- ---- ---- ---- ---- m--m -e-m ---- --mm ---- ---- 
IO- ---- ---- e--w --me w-m- ---- m-w- ---- c--- ^--- w--w ---- 

%l&b~ IQht gray ---- ---- ---a --we m-i- ---- ---a --we w--w ---- ---a ---- ---a --a- ---- ---- --a- 
l5- ---- ---- w--w e--e ---a m--e --a- ---w ---- ---- ---- 

total depth = 97 It. 

IO- 
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‘TTLE: NSB KINGS BAY 
LOG of WELL: KBA-11-12 BORING NO. 

‘LIENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

ONTRACTOR: AIllance Environmental Inc. DATE STARlEO: !O/ 28183 COMRTD: 10/28/83 

IETHOD: Rotosonic CASE SIZE: r’ BORING DLA.: 8” PROTECTION LEVEL: 0 

OC ELEV.: 35.72 FT. MONITOR INST.: FID TOT DFTH: 41.8Fl. Dt’TH TO 0 8.42 FT. 

OGQD BY: C. Goodwh WELL IEVELWIENT DATE: H/5/83 SRTE: Old Camden County LandfIll 

SOIL/ROCK DESCFJPTIW 
AND COMMENTS 

Sand, fine, brown, saturated Sand, fine, brown, saturated 

&& Ilne. brown/gray && he. brown/gray 

sand. ilne. gray/white sand. ilne. gray/white 

Spnd, line. dark brown Spnd, line. dark brown 

&d, line. medium to dark brown &d, line, medium to dark brown 

w line, medium brown to red w Ilne, medium brown to red 

fine. dark brown, compacted fine. dark brown, compacted 

; . . . ; ., : ; . . . ; ., : SP SP :: :: :: :: . . . . . . . . . . . . .: . . . . . . . . .: . . . . . . . . : _. : : _. : 
.‘(.:.“.” .‘(.:.“.” : : : : . . : : I : : I : : : : 
,; ( .: : ,; ( .: : . . : . . : . . I ._. ::. : I ._. ::. : 
:::::::. :::::::. ,: : _’ : ,: : _’ : : : 
::::::. ::::::. 
,: ,: ; ‘,. ,: : : ; ‘,. ,: : : 

:. :. :. :. .; .,.;. .: .; .,.;. .: : : ;. ‘_ ,.’ ‘. ..‘. ;. ‘_ ,.’ ‘. ..‘. : : : : : : .:: :: .:: :: 
.,.,..,.: .,.,..,.: : : : : 

: : : : : : : : : : 
:::::::. :::::::. ; ,. ,. ._ : ; ,. ,. ._ : 
.:::: .:::: 
‘; ;,:, ‘; ;,:, ..: ..: .:.,‘:.. .:.,‘:.. 
( ,. : ( ,. : 
: : : : 

: : : : : : : : : : . . . . . . : ,. ; : ,. ; 1 : 1 : 
; ; ,. ; ; ,. : : : : 
: . ,. : : . ,. : 
: : : : 

: ,. : ., : : ,. : ., : .: ,. :.. .: ,. :.. 
,. ; ,. ,. ; ,. : : : : 
: ; : : ; : 
: : : : 

: .‘, : : .‘, : : : .‘, : : .‘, : : 
: : : : 

: : : : : : : : : : 
: ‘,: ,: ,’ : : : ‘,: ,: ,’ : : 
: : :‘. : : : :‘. : 
:., :.,.: :., :.,.: : : : : . . . . ; _. ( ; ; _. ( ; : : : : 
,. ,. ,. ,. : : : : 

: : ;,: ,: ,’ : : : ;,: ,: ,’ : 
. . . . ..,.. :,‘,,.’ . . . . ..,.. :,‘,,.’ 
., .I.: : ‘..T ., .I.: : ‘..T :: :: . . . . 
‘.’ ‘.’ ‘.’ ‘.’ . . . . . . . . . . 
: ,. ; : ,. ; .:..:: .:..:: 

: : :,: : : : I : : :,: : : : I 
: ,_ :..: : ,_ :..: 

,: ( .: .: ,I .: : ,: ( .: .: ,I .: : 
: :,: : : : : : :,: : : : : 
: : _: :‘. : : : _: :‘. : 
j ( .:; (.,’ : j ( .:; (.,’ : 
: :, : ,; : : : : :, : ,; : : : 
I . . :.: I . . :.: 

“:..,::..I’ “:..,::..I’ 
; ,. . ; ; ,. . ; L I L I . . . . ::..::..: ::..::..: ._. .: ._. .: . . . . . . ,. . . ; ,. . . ; : ‘. : ‘. . . : : ; : : ; :: :: :: :: ; ;,: : :,: ; ; ;,: : :,: ; 
: : : : . . : . . : . . : : . . : . . : .:.- :: .:.- :: 

: :,: ,: :, : ; : :,: ,: :, : ; 
: : : : : : : : :,: ,: ,’ ; : :,: ,: ,’ ; : 
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r T: 
1 TTLE: NSB KINGS BAY 

LOG af WEU: KBA-11-12 BORING NO. 

LEE: U.S. NAVY, SOUTHNAVFACENGCON PROJECT NO: 8503-03 

ONTRACTOR: Alliance EnvIronmental Inc. DATE STARTED: 10/2e/e3 CCWLTD: iO/28/83 

ETHOD: Rotosonlc CASE SIZE T’ BORING DIA.: 8” PROTECTION LEVEL: 0 

OC ELEV.: 35.72 FT. MONITOR INST-’ fI0 TOT OPTH: 41.RFf. DPTH TO $ 8.42 FT. 

0630 BY: C. Goodwln WaL OEVl33W3T DATE: It/W83 SnTE:OM Camden County Landllll 

> a0 w 
o- w gA 

It 
b z * $ 

5 a= Y 

$ qs 
SOIL/ROCK DESCRIPTION 9 

AN0 COWHEMS 
z;: 

$g 2 
ii Y Continued from PAGE 1 3 0 0) 

m rune. neaum gray 

Q- 

5- 

&&. line. greenish gray 

NO- m line. gray. mixed wlth Qray to green clay 
strlrigers 

total depth - 418 It. 

15- 

SO4 

)AEiB FN’JIRONMFNTAL S=RVIpFSJNC. of K 11-t 
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nLE: NSB KINGS BAY 
LOG ol WELLz KBA-ll-l3A BORING NO. 

LIEHT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 8503-03 

ONTRACTOR: Alllance Environmental Inc. DATE STARTED: il/20/83 COWLTD: 11/20/83 

EMOD: Rotosonlc CASE SIZE: 7’ BORING DIA: B” PROTECTION LEVEL: 0 

OC ELEV.: 34.20 FT. NONITOR INST: FID TOT DPTH: 41.8FT. DPTH TO $! 5.87 FT. 

OGGEO BY: C. Goodwtn WELL [EVELOPENT DATE: 11/23/83 SITE: Old Camden County Landfill 

5- 

IO- 

15- 

zo- 

25- 58104: 
SBlO4250 PAGE 1 of KBll-13A ARR FNVIRONMFNTAL 3-m 

SOIL/RDCK temfmcd 
AND COMMENTS 

iaad Me. brown iaad Me. brown 

iand Ilne. light brown iand Ilne. light brown 

iand. Ilne. white, saturated iand. Ilne. white, saturated 

m Ilne. light brown m Ilne. light brown 
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: ..‘. 1’. : ..‘. 1’. 
( _. . . : ( _. . . : I : : I : : 

: : : : : : 
,. ; ., ; ,. ; ., ; 

: : : : 
..,. ..,. : : : : 
: ‘, : : :, : ( : ‘, : : :, : ( : : : : 
; ; 
: : : : 
.; .:, .; .:, ; : : : ; ; : : : ; : : : ,: : : ,: : 

: . . : ; I : . . : ; I 
.::::::. .::::::. ,. . . : ,. . . : .: ,. :.. .: ,. :.. 
r...:;..: r...:;..: .::. .::. 
; :.: ,: ,‘, : ,: ; :.: ,: ,‘, : ,: 
: I : I .._._.. .._._.. .,: ( ,: : ;. ; .,: ( ,: : ;. ; .; .; . . . . . . ; ,. : ; ,. : I I I I .,..... .,..... .: .,., . . . . . .: .,., . . . . . :: :: :: :: 

‘;.‘.:.:: .: ‘;.‘.:.:: .: :. :. : : : : . . . . .._. . . . . .._. ,. . . ; ,. . . ; 
: : : : 

‘:.““‘: ‘:.““‘: . . . . : :-.: :‘. : : :-.: :‘. : 
,: ( .: : ; : ,: ( .: : ; : .: .: 
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.::.y..: ;; .::.y..: ;; 
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IXTLE: NSB KINGS BAY I LOG al ;ELL: KBA-II-13A BORING NO. 

:LSENT: U.S. NAVY, SOUTHNAVFACENGCOM 1 PROJECT NO: 8503-03 

:ONTFlACTOR: Alliance Envlronmental Inc. DATE STARTEO: U/20/83 CONPLTD: H/20/83 

tETHOD: Rotosonlc 1 CASE SREz 7’ BORING OIA: 8” 1 PROTECTION LEVEL: D 

rot ELEV.: 34.20 FT. -7--- NONITOR INST: FID 1 TOT DPTH: 41.8FT. 1 DPTH TO P 5.87 FT. 

.OGQO BY: C. Goodwln WELL EVELOPENT DATE: H/23/83 SITE: Old Camden County Landfill 

SOIL/ROCK DESCRIPTION 
AN0 COMMENTS 

Continued from PAGE 1 
- 

14’ 

- 

24” 

- 

50 

sand gray, moist 

total depth - 41.8 lt. 

8 
a 
c! 
f?J 

sp 

PAGE 2 of KBll-13A AM FNVIRQMfFNTAI SF- INC. 
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7l.E: NSB KINGS BAY 
LOG of WELL: KBA-1143B 

SENT: U.S. NAVY, SOU-MNAVFACENGCON 

~TRACTOR Alliance Envlronnental Inc. DATE STARTED: 11/3/93 

3HOD: Rotosonlc CASE SIZE: r’ BORING DIA: 8” 

X ELEV.: 31.88 FT. NONITOA INST: FID TOT DPTH: B3.7FT. 

)GGED BY: C. Goodwin WELL EVELW’KNT DATE: fl/21/03 

BOXING NO. 

PROJECT NO: 8503-03 

CONPLTD: 11/3/83 

PROTECTION LEVEL: 0 

DPTH TO 0 9.24 FT. 

SITE: Old Canden Ccunty Landfill 

SOL/ROCK ca9m-m SOL/ROCK ca9m-m 
AND COMMENfS AND COMMENfS 

10 

3c 

!O 

mfl, line. brown mfl, line. brown 

d line, light brown d line, light brown 

.jy.,i;{.” SP 
:. c : : : : 

:::::::. ,. _. .’ ; : ,. : ,. 
: : : ; : 

::.:‘::.‘. . . : : .::.-.~:.. 
: : : ; : 

.;.y.,.‘::‘:. 
. . ‘, : ., ‘, : 

; : )’ .’ : : :::::::. . . . .’ :, : ::;. ::.- :;. : 

m fine. white. saturated m fine. white. saturated 

p 3 z 
b-z -’ 
3 5: 

-y.,y.‘i SP 
:. c : : : : 

:::::::. ,. _. .’ ; : ,. : ,. 
: : : ; : 
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: :: : .’ : : : :‘. : 
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m Ilne. light brown m Ilne. light brown 
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TLE: NSB KINGS RAY 

L 
.IENT: U.S. NAVY, SOUTHNAVFACENGCOH 1 PROJECT NO: 8503-03 

WTRACWIz Alllance Environmental Inc. DATE STARTED: u/3/83 CCWLTD: 1!/3/Q3 

ETHOD: Rotosonlc CXSE SIZE: 2” BORING OU-’ 8” PROTECTION LEVEL: 0 
I 

3C ELEV.: 34.88 FT. 

3GELI By: C. Goodwh 

NONITOR INST: FID 1 TOT DPTH: 83.7FT. 

WELL OEVELOPNNT DATE: 11/21/93 

OPTH TO 0 8.24 FT. 

SITE: OW Camden County Landfill 

SOIL/ROCK DESCRIPTION 
AND CWHENTS 

Continued from PAGE 1 

50 

m line. gray, moist 

“” “’ SP . . ; .’ ., : 
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: ,’ .. : .‘,.. :. : : :. : 
.‘.‘~,‘.‘,~. : . ., . . ; : : 
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‘ITLE: NSB KINGS BAY I LOG if WELL: KBA-II-I3B I BOFlDdG NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCON 1 PROJECT NO: 8503-03 

:oNTRACTOR: Allianze Envlronnental Inc. DATE STARTED: 11/3/6’3 CCWLTD: H/3/83 

(ETHOD: Rotosonlc 1 CASE SIZE: 2” BORING III&: 8” 1 PROTE~ION LEVEL:0 

TOC ELEV.: 34.88 FT. --I- NONITOR INST: FIJI I TOT DPTH: 83.7FT. I DPTH TO Y 8.24 FT. 

.OGQD By: C. Goodwln WELL OEVELU’MENT DATE: 11/21/83 SITE: Old Csmden County LandflU 

SOIL/ROCK w3zw-m 
AND CCMIENTS 

Continued from PAGE 2 
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ITLE: NSB KINGS BAY 
LOG al WELL: KBA-II-138 BORING NO. 

LI.ENT: U.S. NAVY, SOUTHNAVFACENGCON PROJECT NO: 8503-03 

ONTRACTOR: Alliance Environmental Inc. DATE STARTED: II/3183 CONPLTD: 11/3/83 

ETHOD: Rotasonic CASE SIZE: 2’ BORING Ok 6” PROTECTION LEVEL: 0 

OC ELEV.: 34.88 FT. WONITOR INST.: FD TOT DPTH: 93.7FT. DPTH TO 0 8.24 FT. 

OGGED BY: C. Goodwin WELL IEVELUWNT DATE: ll/21/83 SITE: Old Camden County Landflll 

SOn/RoCKDESCRIPnw 
AN0 COMMENTS 

Continued from PAGE 3 
m rune. hgnt gray 

w fine, light gray. moist 

w graylsh green. very tight 

IS- 

total depth = 93.7 It. 
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ITLE: NSB KINGS BAY 

LENT: U.S. NAVY, SOUTHNAVFACENGCOH 

ONTRACTOR: Alliance Envlronmental Inc. 

LOG of WELL: KBA-11-14 BORING NO. 

PROJECT NO: 8503-03 

1 DATE STARTED: 10/24/83 CONPLTD: IO/ 24183 

ETHOD: Rototonic CASE SI?E ?’ BORING DIA.: B” PROTECTION LEVEL: 0 

OC ELEV.: 34.54 FT. NONITOR D3ST: FIO TOT DPTH: 38.7FT. DPTH TO $! 4.74 FT. 

OGED BY: C. Goodwin WELL DZVELOPtlENT DATE: STTE: Okl Camden County Landilll 

solL/RocK DESCRIPTION 
AN0 CCMMENTS 

u Ilne. gray, mlxed w/organic matter 

m line. light brown 

w Me. whlte 

Sane Ilne, dark brown, saturated 

&& line. medium brown 

sand fine. light brown, w/s& reddish ttnge (Iron 
oxlde) 

w line. gray, w/tome sits 

..‘.‘.’ SP . .,.; .., . :: _. : ,: . .; . . . . . . . . 
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‘TTLE: NSB KINGS BAY 
LOG of WELL: KBA-II-14 BORING NO. 

:LlENT: U.S. NAVY, SOUTHNAVFACENGCON PROJECT NO: 8503-03 

:@WIXTOR: Alliance Environmental Inc. 1 DATE STARTED: !0/24/93 CONPLTD: 10124183 

IETHOD: Rotosonlc 

IOC ELEV.: 34.54 FT. 

CASE SIZE: 2” 

NONITOR INST.: FID 

BORING OIL 6” 

TOT OPT& 38.7FT. 

PROTECTION LEVEL: 0 

DPTH TO 8 4.74 FT. 

.OGGED BY: C. GoodwIn WELL OEVELOP)IENT DATE: SITE: OM Camden County Landtill 

- 

IO- 

35- 

40- 

15- 

50- 

SOIL/ROCK DESCRIPTION 
AN0 COHMENTS 

Continued from PAGE 1 

iota1 depth = 38.7 ft. 

.- : 
.‘m , 
._. 
._ 

: - 
.;- : 
.- 

-’ 
.(- ‘. 

.!:.:.: 
.:. : 
. . . . . 

,. :, : ,: 
: _. . . . . 

: : 

- 
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ITLE: NSB KINGS BkY 

LIEN-f: US NAVY, SOUTHNAVFACENGCOH 

ONTRACTOR: Alliance Environmental Inc. 

ETHOO: Rotosonic CASE SIZE: 2’ 

I LOG of WELLz KEA-II-15 BORING NO. 
I I ---- - .--- 

PROJECT NO: 8503-03 

DATE STARTED: M/3/83 CONPLTU: ll/3/93 

BORING DIA.: 8” PROTECTION LEVEL: D 

OC ELEV.: 28.4 B FT. ( NONITOR INST: FID 1 TOT DPTH: 41.8FT. DPTH TO !j 3.05 FT. 

OGnD BY: C. Goodwin WELL CEVELOPENT DATE: il/f5/93 SITE: Old Camden County Landflll 

SOIL/ROCK DEXFUPTION 
AN0 CCUMENTS 

iand fine, medium brown, saturated &d. fine, medium brown, saturated 

m fine, dark brown m fine, dark brown 

iand ilne. medurn brown iand ilne. medurn brown 

&& ilne. dark brown, compressed && ilne. dark brown, compressed 

&r& line. medium brown &r& line. medium brown 

““..” SP ““..” SP .; ; .,. : .; ; .,. : : ., : : ., : _..... _..... : : _. :;. : : : _. :;. : 
:::::. :::::. ; ,. ,. ,. ,. ,. : _. : : _. : ._.... ._.... ; _. : ., : ; _. : ., : : : : : 

I. 1 
. . . . .,._ ..,.; .,._ ..,.; . . . . .I. .‘.L,.. .I. .‘.L,.. ,. : : ,. : : 

,‘.‘,..‘,.‘~~.~ 
,: : : (. 
: ,... . . . . 

,’ ~.~.‘.‘.~_‘. 
: : 

:..:.. I 
‘. :. I .:. 
: : ., ‘, _..... : ( ., :’ .: .,. : 

,.. : : 
,: ,. 

: ::. ::_. . ..__. 
: : : : 

: : : : 
. . . . 

. . . . . . . . . . 
: ., ‘, : .;. : : ., ‘, : .;. : 
: ._. :;..: : ._. :;..: 

:. .; :. .; 
: . . . . ,: : . . . . ,: : : : : 

:. :. 
: : : : 

: : : : 
: I : I 

,’ : : : ,: : : : ,’ : : : ,: : : : 
: : ‘. :-. : : ‘. :-. .‘. .‘. ,. ,. : ,. ,. : : : : : 
: : : : : : : : .,.:.::;,; .,.:.::;,; 
: .‘. : ,: :, : : : .‘. : ,: :, : : 
-:::: : : ; : : : ,; ‘.’ ‘.’ : ‘, .’ : ‘. .’ . . . . : : : : : : : : : : 

ILLS 
,. . . ; ,. . . ; 
,. ,. . . : : ,. :: 

$&, line, light brown, saturated $& line, light brown, saturated 

m fine, medium brown, saturated Q&, fine, medium brown, saturated 

,. ,. .:.. 
: : 

..,.. .: 
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ITLE: NSB KINGS BAY 
LOG of WELL: KBA-11-15 BORING NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

IONTMC~~OR: Alllance Environmental I&. DATE STARTED: l1/3/93 CONPLTD: ll/3/83 

IETHOII: Rotosonlc CASE SQe 2’ BORING DIA: 8” PROTECTION LEVEL: 0 

‘OC ELEV.: 28.49 FT. NONITOR MST: FIO TOT DPTH: 4l.OFT. OPTH TO 0 3.05 FT. 

OG@Xl By: C. Goodwln WELL OEVELOPKNT DATE: fl/l5/83 SITE: Old Camden County Landfill 

ot3 W 

K 
ic’ 5; 3 

> 
U- 

B 
“r rLe 

5” “0% 
52 

;: 
8 $3 

son/RoCK DESCRIPTION g $ 
AND CCWENTS $ $ 

s Y 
l-2 

Continued from PAGE 1 3 2 

““‘. SP _. ; : : : _. ,. . . .._. ::..::..: 
:::::::. ; ( ; : : .._. ,... : ; ,. : :. : 

30- 

15- 

$,an,d. line. brownkh gray 

S,a& line. dark gray, mlxed wlth gray clay 

sand ilne. light brown .:: . . . 
;:,: :: :; . . 
,. ..’ :, ‘.‘.‘.‘_‘. - ,. 
: (.: : . . : :: - 

.-.’ 
:‘..’ : .’ .- 

- : 

IO- 

sand fine, medium to dark gray 

total depth = 4l.g ft. 

50- 
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TLE: NS6 KINGS BAY I LOG ol WELLz KBA-II-19 BONING NO. I 
I I 

.IENT: U.S. NAVY. SOUTHNAVFACENGCON PROJECT NO: 8503-03 

INTRACTOR: APience Envlronnental Inc. DATE STARTEn: 11/18/83 combo: we/83 

iTHoD: Rotoronlc CASE SIZE 2” BORlNG DIA.: 0” PROTECTION LEVEL: 0 

)C ELEV.: 28.88 FT. MONITOR INST: FID TOT DPTH: 48.8FT. OPTH TO 8 3.04 FT. 

IGGEO By: C. Goodwin WELL EVELOf’NNT DATE: II/22183 SITE: Old Csmden County Lwdlill 

SOIL/ROCK DESCW’rioN 
AND COMblENfS 

&& Me. light brown, very wet 

iand line. dark brown 

: ; ., .::‘:;, SP 

W iine. brown 

w fine. brown/gray, saturated 

w line. gray w/brown CBy lenses 

.:.. . . “““‘: . . . . . . :.. :, . . 
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ITLE: NSB KINGS BAY 
LOG oi WELL: KBA-II-IO BORING NO. 

LENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

ONTRACTOR: Alllance Environmental Inc. DATE STARTED: Me/83 CONF’LTD: H/18/83 

ETHOD: Rotosonlc CUE SIZE: 2” BORING DUz 0” PROTECTION LEVEL: 0 

OC ELEV.: 28.88 FT. MONITOR LNST: FIO TOT DPTH: 48.8Fl. DI’TH TO 8 3.84 FT. 

3GGED BY: C. Goodwin WELL IEVELU’ENT DATE: tl/22/83 STTE: Old Camden County Landfill 

SOlLiROCK DESCRIPTION 
AND COWHENTS 

Continued from PAGE 1 

8 Sand, Me, gray 

12 

e-12 

“““” SP : _. ,. ._ : I : 
: : : ; : . . .: .,.;...; . : : . .._.. ;... :.,. : : : . 

‘i.““” : .:,‘I.;: 
: ,I .: : :. : . . . 
:...;.,.; : : 
,. ,. ., : .: . . :,. 
,; ; ,: : : 
;:. ::;. 

: ._:-:::. ( ._ : : : :. :y..::,.: 
: : ( ,. 
::. :;,. ,. : ., ; 

.:: :: 
: ) ‘, : : : 
; ; : 
: : 

: :,: : ,’ : :. : : 
; _. : .__ ; 
:: :: 

: _’ : .: : : : 
: : ‘._ :. :. : . . . . . . . . 

: ; :; 
,: ( .; : . . : -I.. .._..,.. ; ( : ,.’ 1. ,. ,; 
: :,: ,: :, : : 

0- SBlO84 

t50 w We. gray w/brown clay lenses, strong landlill .‘. 
::;.:.::‘i.:.: 

teachate odor . :. :;; .‘::: 
.‘.‘.:‘.I’.‘. ; ,. : ._ : : ; :: : :,: _: : : :. 

e-10 : : . . ,: ,: ‘,. : : : .- . 
: :,: ,: : : : -. 

.-. : . . ,. :‘. : 
,. ; : - .’ : : :- 
: :,: : ,’ : ,; 

24” : : : :., . ,. ( : 
.:..:: 

15- SB1084 
SB10845 

.J c=12c 
‘:.’ ’ ’ .‘.“.‘I 1 . : . ; ,. : 

: : 
: : ;,: : : : : 

: ,; :‘. : . . : . _. . ; 
.:..:: 
. . ,. : 
.:..:.. . . . . . . .: .,.,....; 

: : _. 
: .: : ,: :, : ; 
: . : . ,... . . . . ,. . . ,. : 

.:..:: 
24” : :,: : .‘. : : 

.:.::.: . . .:...:...: 
: : 

total depth = 48.8 11. 
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TTLE: NSB KINGS BAY 
LOG at WELL’ KBA-II-174, BORIUG NO. 

ILIEKI: U.S. NAVY, SOUTHNAVFACENGCOH 

:ONTRACTOR: Alliance Envlronmental Inc. 

lETHOD: Rotosonlc CASE SIZEi 2” 

I 
1 PROJECT NO: 8503-03 
I 

DATE STARTED: l1/23/83 COHRTD: H/23/83 

BOMNG OIA: 8” PROTECTION LEVEL: 0 

‘OC ELEV.: 25.71 F-l. 1 MONITOR DJSTz FIO TOT OPTH: 32FT. 1 OPTH TO !j 2.48 FT. 

OGED BY: C. Goodwin WELL (EVELOP~NT DATE: 11124183 SITE: Old Csmden County Landfill 

SOIIJROCK DESCRIPTION 
AM) CWMENTS 

Llthology as described ior sample KBA-tl-i7C 
. SP ,. . . . ., ,. .:..:: . :;.. ::..: 

:::::::. .::.... ;._ 
. . : . : . . 

&ul, line, light brown, moist 

&Q, fine, light brown 

:: :,;: : :: :,;: : 
: : ‘. .;.’ : : : ‘. .;.’ : 

Sand, brown and gray w/some clay Sand, brown and gray w/some clay “‘:.“’ “‘:.“’ : i.1 : i.1 : : :: :: 
: :: : ,: : : :: : ,: : ,,. ,:: ,,. ,:: . . . . . . . . . .._.._....._._...__ _ . . . . . . . . .._.__._....... _ _............................. . . . .._.._....._._...__ _ . . . . . . . . .._.__._....... _ _....................................... -a-- -a-- CL CL 

Clu gray C& gray 
_--- _--- ---- ---- ---- ---- --em --em ---- ---- ---- ---- ---- ---- -w-e -w-e --a- --a- ---- . . . . . . . . . . .---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . _ _ . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._..._.......__......................... 

&I& line. light gray &I& line. light gray 
““” SP _. _. : : .:.. .:,: : .:.. .:,: SP 
. . . . ; . , : : : ; . , : : : . : . : 

&nd tine. brown, saturated && tine. brown, saturated 
‘. : ‘. : I : : j : : I : : j : : :. :. : ., ._ : ., ._ . . . . . . .I ‘.... . . . . .I ‘.... . . . . : : : : . . . . . . .: .,.,....; .: .,.,....; 
:: :: :: :: . . ,; ,: .: ..’ :. : ,; ,: .: ..’ :. : 
. . ..‘.. . . ..‘.. : . ( : : . ( : .:::: .:::: . . ,I ; .;,; ;. : ,I ; .;,; ;. : 

:::. :::. ,: ; .’ . . ‘,I ,: ; .’ . . ‘,I 
. . . . ,. . . . . ,. .:.. :: .:.. :: ; : : : ; : : ; : : : ; : : .;,: :-, : .;,: :-, : 1 1 ,: :. .: ,: f ‘.. ; ,: :. .: ,: f ‘.. ; 

:. :. . ,. : . ,. : .’ .’ .:.:‘.:~.‘. .:.:‘.:~.‘. ,T ( .: :.: f ,T ( .: :.: f 
._‘,..‘_ ._‘,..‘_ 

.,.I. ::::. .,.I. ::::. ..,.,.. .: ..,.,.. .: 
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TITLE: NSB KINGS BAY 

2LlEN-k U.S. NAVY, SOUTHNAVFACENGCOH 

:ONTRAClOk Allance Envlronmental Inc. 

LOG of WELL: KBA-ii-i7A BORING NO. 

PROJECT NO: 8503-03 

1 DATE STARTED: W23/83 CCWLTO: 11/23/83 

YETHOD: Rotorunlc 1 CASE SIZIE: 2” BORING DIA.: 8” PROTECTION LEVEL: D 

;OC ELEV.: 25.71 FT. 

.OGED By: C. GoodwIn 

MONITOR INST: FI’J TOT OPTHi 32FT. DPTH TO 0 2.48 FT. 

WELL OEVELOPIWT DATE: H/24/83 STTE: OM Camden County Landllll 

SOIL/ROCK DESCRIPTION 
AND CCMMENTS 

Continued from PAGE 1 
-I- - 

IO- 

35- 

1 IO- 

1 15- 

/ 50- 

jml, line. gray 

,.___..... 
&L gray. sandy 
._...._.._.._....._................................................~...~.............. 
iand Ilne, brown to Qray 

atal depth = 32 ft. 

9 
d 
fi tn 

sp 

CL 
sp 
- 
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mLE: NSB KINGS BAY 
LOG ol WELL: KBA-II-178 BORING NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCON PROJECT NO: 8503-03 

XNTRACTOR: Alllance Environmental Inc. DATE STARTEn: 11/22/83 COMPLTD: W22/83 

IETHOD: Rototonlc CASE SIzEi r’ BORING DIA.: 6” PROTECTION LEVEL: 0 

TOC ELEV.: 25.41 FT. MONITOR lF6Ti FID TOT DPTH: 47.5FT. DPTH TO $ 2.43 FT. 

.OGGED BY: C. Gooduh WELL OEVELOPHNT DATE: 11/24/83 SITE: Old Camden County Ladtill 

r 
iC: SOIL/ROCK DESCRIPTION 
iL AND CWENTS 

ii 8 

fl 
ii! 
ii d 

3 8 

Spne ilne. light brown, moist 

Sane We. light brown 

Sfinci, brown end gray w/tome clay 

. . . . . .._....................................... _ ._... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sand. line. light gray 

sand ilne. brown, saturated 
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I-nE NSB KINGS BAY 
LOG of WELL: KBA-II-17B BORDJG NO. 

SOWROCK DESCRIPTION 
AND CCMMENTS 

Continued from PAGE 1 
“...“’ SP . . .,::..,::. _. 
.‘.‘. ::.. : :.. :;..: 

.‘.‘:.‘.:‘:. 
,I ; ,; I : :.. . 

ianp Ihe. gray 

. . . . . . . . . . . . . . . . -_ . . . . . . . . _ _.......................................................... 
U gray, sandy 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
u the. brown to Gray 

,: ; : : : 
.: .; 

{ ;,: : ,‘, : ,c 
: . . ;.. 

,. : .;::: 

,. ,. : 
: _’ : : : : 

;.:, . . 
‘. ‘, . . .:. 

; ; ; 
‘.:,.,‘.:,.;. 

Qm,d, line. brown to gray 

1.. . ‘,... :::: 
:. ::::. .; ., ,. 

.’ : 
: : : :: : : . . ; _. 
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TTLE: NSB KINGS BAY I LOG ol WELL: KBA-(I-17C BORING NO. 
1 I 

1 PROJECT NO: 8503-03 

DATE STARTED: H/W93 CONPLTD: II/W03 

BORING OIA: 8” PROTECTION LEVEL: 0 

LIEKI: U.S. NAVY, SOUWNAVFACENGCOH 

ONTRACTOR: Alllance Environmental Inc. 

Eni0D: Rotosonlc CASE SRI? 2” 

OC ELEV.: 24.86 FT. MONITOR MST: FID 1 TOT DPTH: BBFT. DPTH TO !j 3.78 FT. 

OGGEO BY: C. Goodwin 1 WELL OEVELOPENT DATE: 1!/22/83 1 STTE: OM Camden County Landlill 

SOIL/ROCK DESCRIPTION 
AND CCMHENTS 

- 

5- 

o- 

IS- 

!D- 

!5- 

I 

m fine, light brown 

&xl, brown and Bray w/tome clay 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
claw gray 

Q&, fine. light gray 

Sand Ilne, brown, saturated 
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IITLE: NSB KINGS BAY 
LOG of WELL: KGA-lbI?C BORING NO. 

:LIENl: U.S. NAVY, SOUTHNAVFACENGCON PROJECT NO: 8503-03 

:WTRACTOR Alllance Envlronmental Inc. DATE STARTED: 11/W/83 COMRTD: 11/19/83 

IETHOD: Rotosonlc CASE SIZE: Z’ BORING DIAz 8” PROTECTION LEVEL: 0 

IOC ELEV.: 24.88 FT. MONITOR INST.: FIO TOT DPTH: BBFT. DPTH TO 3 3.78 FT. 

.OGED BY: C. Goodwln WELL tEVELOPNNT DATE: II/22183 SrEz Old Camden County Lendfill 

2 
St’ SOIL/ROCK DEXRlPTICH 

3 AN0 CCMHENTS 

Continued from PAGE 1 
“..“’ SP ,: .; .; : . : .’ / / 

: : ,: ( .,. .’ : 
:::. / # 
,. ,. : .-...‘.L...‘. / / 

. . . . : 
sand fine, gray : : / / 

,. I : : : / / . . . . . . . 
.::::::. / / 
,. ,. ,. : : / / 
::’ ‘:-: ..Y’. 

IO- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cb!, gray, sandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ 
Q,& line. brown to gray 

35- 

100 

sand line. gray. clayey 
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‘TTLE: NSB KINGS BAY 

LIENT: U.S. NAVY, SOUTHNAVFACENGCOH 

‘ONTRACTOR Alliance Envlronmental Inc. 

LOG of WELL: KBA-II-I7C BORING NO. 

PROJECT NO: 8503-03 

DATE STARTED:l1/18/83 CONPLTO: ii/W93 

ETHOD: Rotosonic CASE SIZE: T’ BORING DIA: 8” 

OC ELEV.: 24.86 FT. MONITOR INST: FIO TOT DPTH: 88FT. 

OGGEO BY: C. Goodwln WELL DEVELOPHNT DATE: 11/22/83 

PROTECTION LEVEL: II 

DPTH TO 0 3.78 FT. 

SllE: Old Camden County Landllll 

SOIL/ROCK DEXRIPTION 
AND CCWENTS 

Continued from PAGE 2 

0 

--- 
---- 

---- 
---- 

---- 
m--m 

---- 
v--w 

---- 

- . . . . . . . . . . I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

% dark to medium gray “‘.” SP ,. . . : :. .I-. 
,:,:.“.‘: 
:. ::. .,‘. 
; ; .,: ; .;; 

. . . . . . ,:,: ‘;.‘: 
..:’ :.:. ; .,.... .: 
:..:.: :. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
clay, gray w/sand 

v-m- ---- CL -m-s ---- ---- ---- ---- ---- mm-- ---- --em ---- ---- ---- m-w- ---- w-m- ---- ---- ---- me-- ---- --mm ---- ---- ---- ---- m--w ---- ---- 
. . . .._..._......__.......... _._ . . . . . . . . . . . . . .._...... _ . . . . . . . . . . . . . . . . _ . . . . _ 11.. _ . . . . . . .--- 
,Q.& tine. light brown : I SP 

:::.::.. .“....... ~ : 
: :,: : : : : : ,: .:. ._..__. ,. : 
: : ,..... 

,.,l,:,:,.;~ 
,. ::: : 

.: .: . 
: : 
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TTLE: NSB KINGS EJAY 
LOG ai WELL KBA-ll-17C BORING NO. 

.lEN7: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 0503-03 

ONTRACTOR: Alliance Envlronmental Inc. DATE STARTED: 11/18/83 COMPLTD: 11/18/83 

ETHOD: Rotosonlc CASE SIZE: 2’ BORING OIL 8” PROTECTION LEVEL: 0 

DC ELEV.: 24.88 FT. MONITOR INST-’ FID TOT DPTH: BBFT. DPTH TO 0 3.78 FT. 

3GGED BY: C. Goodwin WELL DEVELOPNNT DATE: l1/22/83 SITE: Ok! Camden County Landilll 

ko 

c’ SOIL/ROCK DESCRIPTION 
ik AND COMMENTS , 

Continued from PAGE 3 
. : : ., ., : SP : ‘. _....... . : ,. ; . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~~..~.................~.~.....~~..............~....... ---- 

clay. gray w/sand ---- CL .:5: -a-- .- ---- .- : 
. . . ..__........................................~.......~........~.~.............~...... -7 - .’ - 
Sand line, gray to tight gray “..“” SP .:, .( :::: ..e’ 

:;:::,. : ._.(. .: ,.a- : .’ :.. :;::. .‘- 
.::..::.-: .- : 

‘.~.‘_‘.~_‘. :- -. .-’ - 

m medium to line. brown, gray, white. aquamarine 
mottling 

,Q& coarse/medium/fine, w/limestone and clay 

. . . .._.................................................. _ -............................. 
w green to gray, sandy 

total depth = 88 It. 

IO- 

35- 

IO- 
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TTLE: NSB KINGS GAY 
LOG ol WELL: KBA-II-18 

.IENT: U.S. NAVY, SOUTHNAVFACENGCOH 

MTMCTOR: Aillance Environmental Inc. DATE STARTED: 1114 J83 

3liOD: Rotosonlc CASE SIZE 2’ BORING DLAt 8” 

3C ELEV.: 22.81 FT. MONITOR INST: FID TOT DPTH: 4B.QFT. 

)GGED By: C. Goodwh WELL EVELOPIENT DATE: WW83 

BORING NO. 

PROJECT NO: 8503-03 

CCWLTD: H/4/83 

PROTECTION LEVEL: 0 

OPTH TO 0 1.72 FT. 

SITE: Old Camden County LandflU 

SOIL/ROCK DESXPTIW 
ANDCDMMENTS 
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‘TTLE: NSB KINGS BAY 
LOG ai UELL: KBA-H-18 BORING NO. 

:LIENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT Nd: 8503-03 

!ONTRACTOR: Alliance Envlronnental Inc. DATE STARTED: W4/83 COWLTD: 11/4/83 

IETHOD: Rotosonlc . CASE SIZE: 2” BORING DIA.: 6” PROTECTION LEVEL:0 

‘OC ELEV.: 22.81 FT. WONfTOR D&T.: FID TOT DPTH: 48.gFT. OPTH TO 3 f.72 FT. 

OGGEO By: C. Goodwfn WELL OEVELOPENT DATE: fi/lB/g3 SITE: Old Carnden County Landflll 

gf! ii 
t! 

2 I: 
; c’ 

I$ 2 i $9 

2 $j k-g SOIL/ROCK Dicsmwnm 
+" AND COHMENTS g g 

-1 Y Continued from PAGE 1 s r/l 
‘..“.” SP ,. ; ., ,. .:: 1: //I 

24” 
.::...‘:..; 

/ / 
: ,. 1, : 
.:: :; /L . .._.._. 
: ;.. : . . . : 

:::.‘.:‘. / / 
-.::..:‘:: 

.‘...‘.c.‘.. / / 
,. ._. : . . : 
.,:;... .;, ., / f 

,I ._. 
: ., : : / / 

1 -m’ 

:‘,.I:..: I , 
,. ; ., : 

/ / 

30 sB11030 
.:;. :::. 

Sana fine, dark gray ; :’ ; ,: 
:;y,y,y’. / / 
: ., .’ : : / / 

24” : : ;. : 

‘,. : : ‘. : 
..:.‘,~:.‘. 
.‘....“. : 
: . . : 

,. ; ., : 
: : I 
,. ( : 

: _’ : : : : : 
. . . __. 

‘, ‘_ ._ ; 

35 SB1!3C 
: : I :, 

.’ ; ,. ; ._. : 
: : 

: 
24” 

I : : : ._.... : _. ; : 
: : : 

: : : : 
; .;;; .;, 

-. 
.- ‘, 

:. ‘- : ,. : 
: : 

: ,‘, : : : : : 
: : :‘. : ..- 

Sane fine. light brown -. .-: : ,. : 
; ; .’ - 

: :- 
:. ,.:. .: - ,. 
: : .- 

; : : - ,::.;,:;., 
IO- ..- .‘~ .- s 

- : : ; ; ; ,: 
:- ‘_ : I ‘. ;.; ..,.: ,- 

- .’ : : - 
.: :’ ‘,. : ; : .- : .: 
; :, : : : : :. : . : 

: : ;,: ,: ,’ ..: :.-1.. 
: : : : . : : ‘. : : . . : . .._.. : ; : 
.:..:: 
‘j :,: ,: : : :. : _. : . . ; ( ‘: : ; : 

15- SBHOC I : : : I : I 

i II-I 

: :-.: :-. : . . . . . . . : : . . : : : .; . . . 
24’ ,: :, : : : : .‘. I : 

,: .: .: ;’ ;. : 
.: 

total ,depth - 48.8 It. 

50- 
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‘ITLE: NSB KINGS BAY 
LOG ol WEU: KBA-II-IgA BORING NO. 

I I 

LIENT: U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 850343 

IONTRACTOR Alliance Environmental Inc. 1 DATE STARTED: lW7/83 CONRTD: 11/17/83 

IETHOD: Rotosonlc 

‘OC ELEV.: 25.85 FT. 

OGWI By: C. Goodwln 

CASE SIZe 2” BORING DIA.: 8” 

MONITOR INST: FIO TOT OPTH: 21.BFl. 

WELL LEVELOFENT OATEz 11123183 

PROTECTION LEVEL: 0 

DPTH TO $! 1.88 FT. 

BITE: Old Camden County Lendflll 

25- 

SOlL/RDCK DESCRIPTlON 
AN0 COHWENTS 

24’ 

- 

ia& ilne. light brown 

&f& fine, dark brown 

w Me. brown 

sand fine. light brown 

u line. gray 

iota1 depth = 21.8 ft. 

. . : .: .’ .; :.‘...‘, : ;. : .::::. ,. ; .,‘, :.‘.,.. .:;..: :‘::.‘. ,. : : ..__. : ; : :’ ‘. .:. . . : 

I 

: . . . . . . ‘.‘,..‘Z 
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TlTLE: NSB KINGS BAY 
LOG oi WEU: KBA-il-WB BORING NO. 

:LIENl: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

XNTRACTOR: Alliance Environmental Inc. DATE STARTED: It/W93 CONPLTD: H/O/83 

IEMOII: Rotosonlc CASE SIZE: 2” BORING DIA: 8” PROTECTION LEVEL: 0 

TOC ELEV.: 28.15 FT. MONITOR MST: FIO TOT DPTH: 72FT. DPTH TO 3 4.45 FT. 

.OGGED BY: C. Goodwin WELL EVELOPNNT DATE: (i/23/83 STTE: Old Camden County Landfill 

f gE3 w 

i c’ 22 $ g gj SOIL/ROCK rmmm-m 
g !i 

2” AND CCMHENTS 
06 g ;- 

58 2 
l-2-l 

5 C,’ s i? 

sand fine. dark brown 

w fine, brown 

Saul fine, IiQht brown 

Sane fine. oray 

no litholooy recorded between 22 and 55 ft. 
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TmLE: NSB KINGS BAY 
LOG of WELL: KBA-II-UB 

CLIENT: U.S. NAVY, SOUTHNAVFACENGCOH 

CONTRACTOR: AUiance Environmental Inc. DATE STARTED: illW83 

MEMOD: Rototonlc CASE SIZE 2’ BORING OIL I” 

TOC ELEV.: 28.15 FT. MONITOR INST.: FID TOT DPTH: 72FT. 

LOGGED BY: C. Goodwln WELL OEVELWENT DATE: H/23/83 

BORING NO. 

PROJECT NO: 8503-03 

COMPLTD: 11/a/03 

PROTECTION LEVEL: 0 

WTH TO 3 4.45 F-f. 

SITE: Old Camden County Landllll 

z 
gE! 
ski 

w Y 3 
at’ 2 

8% $ 
SOIL/ROCK 0cmm-m 

8 AND CCUMENTS 
EpJ Continued from PAGE 1 

pj i 
3 

:j{.:‘:,:: sp 
.:.:‘.~:.‘. / / 
I : ; ; 
:.::::::. / / 
.: .,., .,.,. : _. .:‘.I..‘. / / 
.:;..::..: :::::::. // ,. ,. ,. : _. : / / 
;:.. ‘,..‘T 
:::::::. / / . . . . . . . ::,. :‘..’ / / : : ,’ :: : ,.,:~‘.,.‘,:,‘.‘~.‘, AA 
; 

30- : : : : : 
,. ,. ,. : : 

. . ; : ‘Y.‘. :::. ,. :; : .:. : ,. f ,I,. :.. 
.;. ,: .: : :::;:. 

.: .: 
,: :, : ,: .‘. : ,: 
.:.. :.. 
: : ;’ ; ,: 
.‘.I :;. ,. ,. 

35- 
: : . . . . . . : ,. . . ,. 

.: . ;: .‘,‘. : 

.:;. : ,. 
.-.‘:~:.‘. ::::::: 

:. :. ::. : : : : : : . . ; . . : ,. ,. 
.‘. :.. i.‘...‘. :-_. :.. : .:::,. 
,:;.:.. :.;,: 
; . . : 
.:; :: 

IO- 
: .I: ,; : : : 

. . :‘... .,..,. : : ., : : _. : 
.: .,.(... : ,. : ,: . . . . . . . 

: .- : 
‘_ ..‘. ‘. ..‘_ ; _. .’ ._ ; : : 

: . . : : : 
j :, : ,: :, : ,: 
: : 

,: (.,.(’ 1.; : 
; :.: ,; : ... I : _. : . ,: ,: .; ,: ; : 

15- 
.,~,.. :::. ::...: : : 
: ._ : ., _ .: _. 1.. 
: . . : 

,..: . . . . . 1; ._., 
,: ( ‘.. ,: ; .; : 

.’ : ‘, :‘. : . : . . .’ :: :: 
: 

: ,. .:: :: 
: .;.. I-.’ : :. 

.’ 
50- 

: .’ .’ 
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TLE: NSB KINGS BAY I LOG oi WELL: KBA-II-IQ6 I BORING NO. 

SENT: U.S. NAVY, SOUTHNAVFACENGCOH 

WTIUCTOR Alliance Environmental Inc. 

I I 

PROJECT NO:8503-03 

1 DATE STARTED: lVO/S3 CONPLTD: W/93 

3liOD: Rotosonlc CASE SIZE: r’ 1 BORING DIA: E” 1 PROTECTION LNEL:D 

DC ELEV.: 28.15 FT. NONITOR INST.: FID 1 TOT DPTH: 72FT. 

)GQD By: C. Goodwtn WELL UEVELWWNT OATE: tt/23/83 

OPTH TO 8 4.45 FT. 

STTE: Old Camden County Landilll 

SOIL/ROCK m3mmct4 
AN0 CWMENTS 

Continued from PAGE 2 
: .’ : ,;::,. _: SP 

.‘.‘. I ..‘. ,. ,_ .’ ., : .:::.. . 

&Q, fine. gray with Intermittent gray clay 

,::: ::. 
.‘.‘.‘.‘.‘.‘. ,: .: ‘,. : ; : 

.‘:!‘. ,: ; ,. ,. 
: : : I : 

. . .j:... ..‘,,. 
:’ :: ; ,: ,’ : 
‘. ‘. :.: ,.‘, ,. ,. 
:: ::, . . . . . : ,: ‘-. : : : 
,. ; ; :. ::. :. ;. 

Sand, the, light gray 

otal depth = 72 ft. 
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I 

TrlLE: NSB KINGS BAY 
LOG oi WEU: KBA-II-20 BORING NO. 

:LIENT: U.S. NAVY. SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

XNTRACTOR: Allance Environmental Inc. 1 DATE STARTED: (i/5/83 COWLTO: U/5/83 

CTHOD: Rotosonlc 1 CASE SIZE: r’ 1 BORING DIA: 6” 1 PROTECTION LEVEL: 0 

rot ELEV.: 23.07 FT. 1 MONITOR INST.: FID 1 DPTH TO P 1.81 FT. 

.OGGED By: C. Goodwln WELL UEVELOPIENT DATE: H/22/83 SnTE: Old Camden County Landflll 

- 

5- 

IO- 

15- 

20- 

25- 

SBllllf 
sB11115 

SB1112 

- 

24” 

- 

SOIL/ROCK DESCRIPTlffl 
AN0 COWMENTS 

Sand. line, gray 

w Ilne. brown 

&& line. graylsh brown, wet 

sand, gray, saturated 

sand. line. medium brown 

Sane Ilne. gray 
: . . . [;;.:::’ 1 . .._.. :...‘I..: 
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mLE: NSB KINGS BAY 
LOG al WELL: KBA-11-20 BORING NO. 

LIENT: U.S. NAVY, SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

ONTRACTOR: Alllance Envlronmental Inc. DATE STARTED: 11/5/93 COMPLTD: ll/5/83 

ETHOD: Rotosonlc CASE SIZE: ?’ BORING DfAs E” PROTECTION LEVEL: D 

OC ELEV.: 23.07 FT. MONITOR INST.: FID TOT DPTH: 43.BF-f. DPTH TO $I LB! FT. 

3GGED BY: C. Goadwh WELL DEVELOPEN DATE: 11/22/83 STrr: Old Camden County LandflU 

g-0 ki 
. c’ 
)” 2: !iJ g g-g 

SOIL/ROCK DESCRlPTlON 
g 9 

4w 
g pl 

AN0 COHMENTS 

Continued from PAGE 1 
4 ; t-5; 
3 VI 

:j;,;:“;y: SP 
:. ; ; ., ; 

24’ ,:_. :: . ,. ,. ; 
.:::: . .,;,: ‘1 : ., : :: . . . . . ,. : 
-:: :: 

Spne line. gray w/clay lenses entire length 01 core. 
Core taken between 28-37 ft. 

:~~~~~.~ 
. . ; : ,: : . . : ,. . . ,. 
:; :: : 

,, ,. : 
.:::: ._ 

O- :‘. ;._.: .:.. :.. 
,. ,. ; : 1 
: ,. ; : : 
; ; ; : : 
,. ,. : 
.: ,. :: I . . ,. : : ‘. I : ‘, : 
; . . ; . . f : : . ; ; : L : _.._.. : ; ; : : . ; _. ,. 

15- SB11135 
: : . ; : ,. 
I . . :: 

: ;.: ,: : : 

24” ,. : 
: : 

: ; : : : I 
: : :‘. : 
: ,. : . . : 
: : . . . . . . . ; ; .( : 

;‘; .,.,.,: ,_;_ 
: : 

: : 
,. ,. : 
: : ,..._. : : .’ 

.:..:: 
[ ;,: 1.’ :: 

IO- : .’ :‘. : . ._.... : ,. ; . . ; 

total depth - 439 11. 

,. :.. . .._... _;. ,.;.,.: 
: : 

i :,: j : : 
: :.:; . . . . .._. .: .,., . . . . . 

.:.. :: . . . . . . . ; ,. : 

.I.. z.. , . . 
.,:;,.:,:: ,‘.. : 

. ,_.,.. 
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TITLE: NSB KINGS BAY 
LOG al~W!ELL:KBA-II-21 BORING NO. 

CLIENT: U.S. NAVY. SOUTHNAVFACENGCOH PROJECT NO: 8503-03 

CONTRACTOR: Alllance Envlronnental Inc. DATE STARTED: II/B/93 COMPLTD: 11/8/83 

METHOD: Rotosonic CASE SIZE: 2” BORING DIAt 8” PROTECIION LEVEL: 0 

TOC ELEV.: 23.58 FT. NONLTOR lNST’ FIO TOT OPTH: 42FT. DPTH TO 0 I.88 FT. 

LOGGED By: C. GoodwIn WELL PEVELOPbENT DA= t1/18/93 STTE: Old Camden County Lsndilll 

s 

z a t’ SOIL/ROCK DESCRIPTION 
g I 

i3 AN0 CWMENTS d : 
c% 
? 5: 

. .._ _._ . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . - . . . . . . . . . . - . . . . . . . a.-- . . . . . . . - . . . . . . . . . . . . . . . 
C& gray w/gray smd 

_ . . . . . . . . . . . . . __.__ . . . . . . . . . . . . . _...- . . . . - . . . . . . . _._- . . . . . . . . . . . . . . . . -.- . . . . . . . . . . . . . . . 
m llne. grsy w/intermittent clay lenses 
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ITLE: NSB KINGS BAY 

LIl%T: U.S. NAVY, SOUTHNAVFACENGCOH 

ONTRACTOR: Alliance Environmental Inc. 

ETHOD: Rotosonlc CASE SIZE: T’ 

I LOG of UEU: KBA-II-21 I BORING NO. .~ 
I I 

PROJECT NO: 8503-03 

am STARTED: we/o3 CONPLTD: 11/B/83 

BORING DU: 8” PROTECTION LEVEL: D 

OC ELEV.: 23.58 FT. NONITOR INST: FIU ( TOT DPTH: 42FT. 

OGaD BY: C. Goodwin WELL OEVELOPFENT DA= II/W83 

DPTH TO $! l.QB FT. 

SITE: Old Camden County Landflfl 

SOIL/ROCK MSCRIPT’I’W 
AND COMMENTS 

Continued from PAGE 1 

a fine, Qray 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . 
lar. gray, w/gray sand 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
a medium to ilne, gray 

m Me. gray w/intermittent Oray clay lenses 

otal depth = 42 It. 
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TITLE: NSB KINGS BAY 

:LJENT: U.S. NAVY, SOUTHNAVFACENGCOH 

CONTRACTOR: Alliance Environmental Inc. 

LOG of WELL: KBA-II-22A BORING NO. 

PROJECT NO: 0503-03 

DATE STARrr[3: II/i?/83 COMPLTD: ll/l7/93 

IEMOD: Rotosonlc CASE SIZE 7’ BORING DIAs 8” PROTECTION LEVEL: 0 

‘OC ELEV.: 38.18 FT. NONITOR INST: FID TOT DPTH: 21.8FT. DPTH TO 3 5.51 FT. 

OGGED By: C. Goodwln WELL [IVELOPNNT DATE ll/23/83 SrlE: Old Camden County Lsndllll 

5- 

o- 

- SBil51; 
SBl1512F 

ks- 

?O- 

?5- 

SOIL/ROCK DESCRIPTION 
AND CCMHENTS 

24” 

0 

iand, Ilne, brown and white 

ipne Ilne. brown. moist 

u fine, brown 

;anP line, reddish brown 

Spne fine, brown 

total depth - 21.8 ft. 

._. : ._. ; SP : _. : 
: ,:.: .; ,’ ; ; : ‘. :’ ‘...‘. . . ,. : : 
‘:.‘::..: 
‘. :‘::.‘. 

I 
_. . . .__ : : . . :.. 

‘;.‘::..; 
::::::. ,. . . 

:....‘..I : 
‘::‘. : 

.’ - 
..- 
‘- 

:- 

:- 

.- 
.- 

.- 

- 
.- 

- 
.- 

.- 

:- 

- 
- 

,- 
I- 

- 
.._ 

:;- 
- 

:- 

.‘- 

:- 
b 

.- 
.’ - 
._- 

. .._ 

..- 
- 

: 
: 

_’ 

.:. 
. 

: : 

PAGE 1 of KBlf-22A ARR FNVrftoNMFNTALsFRVI INr: 

NSB [SRFI-TMl]#034 
mlv.04.94 A-70 



TLE: NSB KINGS BAY 
LOG of WELL: KBA-II-228 BORING NO. 

.IEtJT: U.S. NAVY, SOUTIHNAVFACENGCON PROJECT NO: 8503-03 

WTRACTOR Alllance Envlronmental Inc. DATE STARTED: 11/2l/83 CW’LTD: II/21183 

ETHOD: Rotosonlc CASE Sine 7’ BORING DIA.: 0” PROTECTION LEVEL: 0 

3C ELEV.: 38.13 FT. MONITOR INST: FID TOT DPTH: 51.7FT. DPTH TO 8 5.84 FT. 

)GED By: C. Goodwin WELL OEVELOPENT DATE: ll/24/83 SITE: Old Camden County Landfill 

Es! i- 
u 

. 82 # 1 $5 

8-4 

It 
SOIL/ROCK DESCRIPTLCN Q 2 

AN0 CCMMENTS h $ 
I 

cc0 
5,‘” 9 

0 Sand, fine. light, medkxn, and dark brown mottled .::.’ .J sp / / ::. . . . . . : ,. . . : : / ./ 
.: .,.,..,.: : : . / / . :... ::..: 
:.~:::::. / / 
: ; : ,:: :: / / . . : I ‘,. : : :: / / 

.,:;.. : ‘. : : : 
: :,: ,: :_ : ( 

.~,~.~.‘.:..‘. : : : 
‘_ :. ‘, ,.‘_ 

5- Spne fine, light brown 
.’ : : :. : 

‘::.:-:. . . . . . . . . ,: ., ,. ..,. 
,. : : .:::: 

: : : : .I : ,. ., ,’ ( 

8 &d, line, brown 
‘, ,’ ,: 

h; 
,‘, ; ,; 

:. :. :. 
: .’ .’ ‘. : 
: . . : ;. : 
: ;, : ,: :, : : 
.:_.:_. 
.; :.: .: : : : _. : 
,: [ ; ,: ,; : : 

Q- :. : : . . ,: .; ; : 
I..) : ... : 

,. : ,. .:::: 
.. : .: ,’ . . ‘_ ; . ,: ( ‘,. : : : :, ,. ; : 

!O- 

25- 

&Q, fine. brown, ndst 
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TITLE: NSB KINGS BAY 
LOG af WELL: KBA-II-228 BORING NO. 

cLIEt4-k U.S. NAVY, SOUTHNAVFACENGCOM PROJECT NO: 8503-03 

CONTRACTOR: All!ance Envlronnental Inc. DATE STMTED: H/21/93 COWLTO: 11/21/83 

NETHOD: Rotosonlc CASE SIZE: 2” BORING DIA.: 8” PROTECTION LEVEL: 0 

TOC ELEV.: 38.13 FT. NONITOR INSTs FIO TOT DPTH: 51.7FT. OPTH TO $ 5.84 FT. 

LOGGED By: C. Goodwin WELL CEVELWHENT DATE: 11/24/6’3 SITE: Old Cornden County Landilll 

20 
E . co; Y 
et dti P SOIL/ROCK DESCRIPTION 
0 PS ;: 

AN0 CWMENTS 

5* Continued from PAGE I 

: .:. : :‘, : sp J/ 
40 

.: .: ‘: : :. : .: / / 
,. ,. : ,: ,. :: / / 

sand fine, Qray 
: ,. ; : 

:. ‘. .::. .:. / / 
,; : : : 
:._ ::. / fl 

.,..,.... .: : : ‘. ,.‘, ‘...‘. / / 
( ,. ,. 
.~:‘.~:,‘_ / / 

:.~:::::. Yr” ,. ,. : . . 
30- : ; : ;. : 

.~.‘_~.‘.‘.~.-. ,. ,. ., : .’ 
,’ : : ; ..’ 

‘. ..’ ‘. : : ,’ : .:: :: . : ; ,. 
. . ,,:,::. 

_. :::. ..,.,.. .: 
.: .: 
: : 

‘: .-:‘:‘: :_ ; ,; 1, ‘,. ,. 

35- 
.’ :-.. .:. : 
;:.A’..,: . . . . . 
: ‘,: ,: :, :: 

: : : : : 
;’ ,‘, : ,: ,’ ,: 

40- 

Sad, fine, gray, moist : 
,. ,. 

.:.:.: :. : _ ; ; 
.:. :; 

.: ::.:.::. ,. .:; ,I . . . . . 
: :;::‘:. 

. . . ..‘.I~.‘. : . . : ,. : 
.; :,: ,: ,‘. : ; 
.:.. :.. 
: _. : : .:..:: . 

300 
; ,. ; ., ; 

m fine. gray w/gray clay knset : : _..,.. . . _. ; ., : .:::: . : . . : : : 

‘I..’ ..I.. :’ .:.. .,. . . . . : : . . ,’ ; : .: 
SO- 
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TXTLE: NSB KINGS BAY I LOG of WELL: KBA-ll-22B I BORING NO. 

CLIENT: U.S. NAVY, SOUTHNAVFACENGCOM 

CONTRACTOR Alliance Environraental Inc. 

I I 

PROJECT NO: 8503-03 

1 DATE STARTED: 11/21/83 CoNf’LTD: H/2(/83 

METHOD: Rotofonk 1 CASE SIZE: 2” 1 BORING UIA: 8” 1 PROTECTION LEVEL: 0 
I 

TOC ELEV.: 38.13 FT. MONITOR INST.: FIO TOT OPTH: 51.7FT. 

LOGGED ey: c. Goodwb, WELL OEVELWIENT DATE: H/24/93 

DPTH TO &? 5.94 FT. 

SITE: OM Camden County Lsndilll 

SOIL/ROCK DESCFUPTlON 
AN0 COWHENTS 

Continued from PAGE 2 

. . . . . . . . . . . . . . . . . . ..s.......... _._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
kh way 

2 

r.- 
‘_. r:: 
‘., .,’ ., 
. ...’ . . - 
.-- 
--- 
--. 
- 

otal depth - 51.7 ft. 

8 
3 
2 

sp 
CL - 
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APPENDIX B 

GRAIN-SIZE DISTRIBUTION CURVES 



PARTICLE SIZE ANALYSIS 

PROJECT OESCRIPTION: NSB Kings Bay 

MATERIALS LABORATORY: Subcontract 

SAMPLE LOCATION: KU-1 l-20 

rYPE OF SAMPLE: Soil 
SAMl’LENO.SB11135 

CLAY SIZE SILT SIZE 
SAND 

,lHC NLOOUM COARSL 

SAMPLP CLASSIFICATION 

NSB [SRFI-TM1]#034 
mlv.04.94 B-1 



PARTICLE SIZE ANALYSIS 

PROJECT DESCRIPTION: NSB Kings Bay 

MATERIALS LAEORATORY: Subcontract 

SAMPLE LOCATION: KBA-ll-3C 
SAMPLENO. SB10592 

TYPE OF SAMPLE: Soil 

t 

SAND 
CLAY SrZE SILT SIZE 

,l*L YCOOUH COARIL 

jAMPCe CLASSIFICATlON 

NSB [SRFIbTMl]XO34 

IlllV.04 94 



PARTICLE SIZE ANALYSIS 

PRoJECT DE~~wTI~N: NSB Kings Bay 

MATERIALS LABORATORY: Subcontract 

SAMPLE LOCATION: KBA-11-20 

TYPE OF SAMPLE: Soil 
SAMP~JNO. SB111150 

YYDIWETER .N.L”S,S 
I “JL. STINOARO SERIES 

w 

CLAY SrZE SILT SIZE 
t 

SAND 

,lNL CIL*IVM COIRSL 

SAMPLC CLASSIFICATION 

NSB [SFWTM1]#034 
rnlv 04.94 B-3 



PARTICLE SIZE ANALYSIS 

PROJECT DESCRIPTION: NSB Kings Bay 

MATERIALS LABORATORY: Subcontract 

SAMPLE LOCATION: KBA-11-20 

NPE OF SAMPLE: Soil 
SAMPLENO. ~~11125 

CLAY SrZE SILT SIZE 
t 

SAND 

,l”L MCOIVM COAClSL 

SAMPCP CLASSIF1CATION 

NSB [SFWTMl]XO34 
rn1v.04 94 B-4 



PARTICLE SIZE ANALYSIS 

PROJECT OESCRIPTI~N: NSB Kings 1 Bay 
MATERIALS LABORATORY: Subcontract 

SAMPLE LOCATION: KBA-11-20 

TYPE op SAMPLE: SOi1 

SAMPLENO. SB11115 

“YOROME7ER ANALVS,S 

II . - cl* 8 88 ono 8% 

- 
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- 

- 

- 
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- 
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lo 

lo 

Ia 0 
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a 
: 
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y3 L i w 
ii 
E! 

io 

IO 

!a 

CLAY SrZE SILT SIZE 
SAN0 

ClNL MCOl”r.4 COIRSL 

SAMPLE CLASSIFICATION 

NSB [SRFI-TM1]#034 
r~llv.04.94 B-5 



PARTICLE SIZE ANALYSIS 

PROJECT DESCRIPTION: NSB Kinas Bay 

MATERlALS bIBORATORY: Subcontract 

SAMPLE LOCATION: KBA-ll-11C SB10120 SAMPLE NO. 

TlPE OF SAMPLE: Soil 

“YOROMETER .MALYSIS 

I “JA ZTANOAAO SEillES 

t 

SAND 
CLAY SrZE SILT SIZE 

,lNl? YCOI”r.3 co A RSL 

SAMPLP CLASSIFICATION 

NSB [SW-TMl]#034 

lnllv.04.94 B-6 



PARTlCLE SIZE ANALYSIS 

PROJECT DESCRIPTION: NSB Kings Bay 
MATERIALS LABORATORY: Subcontract 

SAMPLE LOCATION: KBA-ll-11C SB10137 SAMPLE NO. 

NPE OF SAMPLE: Soil 

CLAY SRE SILT SIZE 
t 

SAND 

ClNL hlCDI”N COARSL 

NSB [SRFI-TM1]#034 
mlv.04 94 B-7 



PARTICLE SIZE ANALYSIS 

PROJECT DESCRIPTION: NSB Kings Bay 

MATERIALS LABORATORY: Subcontract 
SAMPLE LOCATION: KBA-ll-11C 

rYPE OF SAMPLE: Soil 
SB10157 SAMPLE NO. 

I SAND 
CLAY SIZE SILT SIZE 

,lNC HLDlUM COIRSL 

NSB [SW-TMl]X0:34 

rnlv.04.94 B-8 



PARTICLE SIZE ANALYSIS 

PROJECT DESCRIPTION: 

MATERIALSLABORATORY: Subcontract 
SAMPLE LOCATION: Filter pack sand for monitoring wells FPBX8 SAMPLE NO. 

NPE OF SAMPLE: Grab 

CLAY SIZE SILT SIZE 
SAN0 

ClNL YLOl”r.4 COIRIC 

SAMPCF CLASSIFICATION 

B-9 



APPENDIX C 

DATA FOR FIELD MEASUREMENTS COLLECTED DURING 
WELL DEVELOPMENT AND GROUNDWATER SAMPLING 



Table C-l 
Well Development Parameters 

KBA-l l-3B 

Volume Initial 

PH 7.72 

Conductance 430 

Temperature 19.6 

Description Tan 

KBA-l l-3C 

Volume Initial 

PH 7.79 

Conductance 470 

Temperature 21.5 

Description Cloudy 

KBA-11 -BB 

Volume Initial 

P” 6.35 

Conductance 725 

Temperature 23.0 

Description Sandy 

KBA-11-X 

Volume Initial 

PH 6.86 

Conductance 300 

Temperature 22.5 

Description Clear 

KBA-1 l-1OC 

Volume Initial 

pf-f 7.02 

Conductance 380 

Temperature 23.8 

Description Sandy 

KBA-ll-11A 

Volume Initial 

PH 5.81 

Conductance 179 

Temperature 17.6 

Description Cloudy 

See notes at end of table. 

Supplemental RFI 
Technical Memorandum No. 1 

Site 11 
NSB Kings Bay, Georgia 

60 135 140 145 150 

5.54 5.44 5.44 5.44 5.46 

320 345 346 343 345 

20.8 24.3 24.0 24.1 24.1 

Dark Gray Cloudy Slightly Cloudy Slightly Cloudy Slightly Cloudy 

97 112 115 116 130 

8.07 8.41 8.34 8.36 8.32 

380 370 380 370 380 

21.2 22.1 22.6 21.6 22.0 

Cloudy Cloudy Cloudy Cloudy Clear 

65 155 200 220 230 

6.52 6.28 6.26 6.26 6.20 

550 430 320 320 310 

22.4 22.7 22.5 22.6 22.5 

Slightly Sandy Slightly Sandy Clear Clear Clear 

53 140 300 440 490 

5.88 5.75 5.73 5.71 5.81 

92 70 80 80 78 

22.8 22.9 23.4 23.6 23.5 

Gray Gray Gray Cloudy Cloudy 

65 130 195 205 210 

7.07 7.00 6.93 6.88 6.90 

370 485 310 330 310 

23.4 23.4 22.7 22.7 22.7 

Sandy Slightly Sandy Clear Clear Clear 

300 320 330 

5.49 5.40 5.44 

285 269 270 

21.3 21.7 21.5 

Mostly Clear Mostly Clear Clear 

NSB [SW-TM1]#034 
rnlV.04.94 C-l 



KBA-ll-11B 

Volume Initial 

pf-f 5.97 

Conductance 110 

Temperature 29.4 

Description Dark Gray 

KBA-ll-11C 

Volume 130 

p’-f 7.72 

Conductance 410 

Temperature 23.0 

Description Sandy 

KBA-11-12 

Volume Initial 

PH 6.63 

Conductance 290 

Temperature 22.2 

Description NR 

KBA-1 l-13A 

Volume Initial 

pf-f 7.00 

Conductance 700 

Temperature 23.3 

Description Sandy 

KBA-1 l-14 

Volume Initial 

PH 12.0 

Conductance 1,100 

Temperature NR 

Description Green/Gray 

KBA-11-15 

Volume Initial 

pf-f 5.90 

Conductance 1,050 

Temperature 24.0 

Description Yellow 

See notes at end of table. 

Table C-l (Continued) 
Well Development Parameters 

Supplemental RFI 
Technical Memorandum No. 1 

Site 11 
NSB Kings Bay, Georgia 

130 200 245 250 260 

5.83 5.64 5.83 5.82 584 

90 92 88 86 87 

24.0 24.0 23.8 23.9 24.0 

Dark Gray Gray Slightly Cloudy Slightly Cloudy Slightly Cloudy 

190 250 305 315 325 

6.71 7.40 7.41 7.44 7.41 

370 340 345 345 345 

22.8 23.1 22.7 22.7 22.8 

Silty Clear Clear Clear Clear 

150 300 385 415 450 

6.42 6.24 6.07 6.09 6.05 

220 115 110 100 103 

22.8 26.6 21.9 21.1 21.3 

NR NR NR NR NR 

50 95 140 170 190 

6.69 6.44 6.21 6.09 6.04 

700 700 725 725 725 

22.7 22.7 22.8 22.6 22.6 

Clear Slightly Sandy Slightly Sandy Clear Clear 

65 155 210 240 300 

6.58 6.36 6.24 6.20 6.10 

340 290 260 * 255 247 

NR NR NR NR NR 

Cloudy Cloudy Cloudy Slightly Cloudy Slightly Cloudy 

75 150 225 280 310 

5.20 5.38 5.29 5.38 5.41 

1,090 1,000 1,200 1,locl 1,100 

23.0 23.0 23.0 24.0 24.0 

Sandy Sandy Slightly Sandy Clear Clear 

NSB [SRFI-TMl]#034 
miv.04.94 c-2 



Table C-l (Continued) 
Well Development Parameters 

KBA-11-16 

Volume Initial 

PH 6.26 

Conductance 600 

Temperature 22.8 

Description Gray 

KBA-1 l-1 7A 

Volume 30 

PH 6.24 

Conductance 900 

Temperature 22.8 

Description NR 

KBA-1 l-l 78 

Volume Initial 

PH 6.61 

Conductance 450 

Temperature 21.5 

Description Gray 

KBA-1 l-17C 

Volume Initial 

PH 7.42 

Conductance 465 

Temperature 21.1 

Description Gray 

KBA-1 l-18 

Volume 80 

PH 6.37 

Conductance 115 

Temperature 23.0 

Description Gray 

KBA-1 l-l SA 

Volume Initial 

PH 6.62 

Conductance 460 

Temperature 23.7 

Description Brown 

See notes at end of table. 

Supplemental RFI 
Technical Memorandum No. 1 

Site 11 
NSB Kings Bay, Georgia 

50 120 180 

6.13 5.95 5.72 

600 550 510 

22.5 22.9 22.8 

Sandy Sandy Slightly Sandy 

60 105 110 

6.26 6.04 6.04 

900 1 ,MK) 1,100 

22.8 22.7 21.4 

NR NR NR 

55 170 225 

6.40 6.18 6.03 

370 370 295 

21.9 20.8 22.1 

Clear Gray NR 

90 180 260 

7.23 7.19 7.05 

345 315 305 

21.4 20.7 21.3 

Sandy Sandy NR 

120 130 160 

5.99 5.85 5.73 

110 110 105 

23.0 23.0 23.0 

NR Sandy Sandy 

50 135 215 

6.08 5.94 5.72 

335 285 180 

25.3 25.0 25.4 

Sandy Sandy NR 

250 300 

5.54 5.46 

490 480 

22.6 22.7 

Clear Clear 

130 145 

6.13 6.11 

1,050 1,000 

22.9 23.1 

Clear Clear 

246 300 

5.93 5.91 

285 260 

22.2 22.2 

Slightly Sandy Clear 

310 350 

7.09 6.94 

280 280 

21.2 21.2 

Slightly Sandy Clear 

170 190 

5.72 5.73 

105 105 

22.0 22.0 

Clear Clear 

280 325 

5.69 5.55 

160 150 

26.0 25.9 

Sandy Slightly Sandy 

NSB [SRFI-TM1]#034 
rnlV.04.94 c-3 



Table C-l (Continued) 
Well Development Parameters 

Supplemental RFI 
Technical Memorandum No. 1 

Site 11 
NSB Kings Bay, Georgia 

CBA-1 l-19B 

i/olume Initial 60 105 160 

3H 6.07 6.00 5.98 5.99 

Conductance 90 80 80 80 

Temperature 20.8 20.9 20.7 21.0 

Description Gray Gray Gray Slightly Sandy 

KBA-1 l-20 

dolume 20 60 150 200 

cH 6.29 6.07 5.86 5.84 

Conductance 365 290 265 255 

Temperature 22.7 22.0 22.2 22.4 

Description Sandy NR NR Slightly Sandy 

KBA-1 l-21 

Volume Initial 56 115 150 

DH 6.23 5.86 5.41 5.42 

Conductance 500 430 430 430 

Temperature 23.0 23.0 23.0 22.0 

Description Gray Sandy NR NR 

KBA-l l-22A 

Volume Initial 65 100 125 

PH 6.57 6.50 6.37 6.27 

Conductance 625 600 600 606 

Temperature 24.2 23.1 23.7 23.4 

Description Brown Slightly Brown NR NR 

KBA-l l-22B 

Volume Initial 55 105 150 

PH 5.78 5.65 5.65 5.62 

Conductance 510 455 440 425 

Temperature 21.2 22.0 21.9 21.9 

Description Gray Slightly Sandy Slightly Sandy Slightly Sandy 

Note: All values reported are as follows: 
Volume = gallons. 
Conductance = micromhos per centimeter. 
Temperature = degrees Celsius. 
NR = not recorded. 

210 260 

5.95 5.91 

80 80 

21.2 21.2 

NR Clear 

250 300 

5.72 5.65 

245 240 

22.1 21.4 

Clear Clear 

190 225 

5.29 5.41 

430 430 

22.0 23.0 

Slightly Sandy Clear 

175 230 

6.13 6.06 

550 550 

23.5 23.5 

NR Clear 

190 240 

5.59 5.57 

450 420 

21.6 21.5 

Clear Clear 

NSB [SRFI-TM1]*034 
mlv.04.94 c-4 



Table C-2 
Data for Field Measurements Collected During Groundwater Sampling 

Supplementel RFI 

Technicel Memorandum No. 1 
Site 11 

NSB Kiiga Bey, Georgia 

Monitoring FID Reading 
Well Volumes Total Volume 

Well No. (w-4 Parameters 
Purged 

1 2 3 4 5 (gal) 

KBA-1 l-l 0.0 PH 5.16 4.86 4.80 NA NA 3.5 

Conductivity 55.0 50.0 55.0 NA NA 

Temperature 20.5 20.5 20.5 NA NA 

KBA-1 l-2 1.0 PH 6.67 6.55 6.51 NA NA 3.6 

Conductivity 285.0 285.0 285.0 NA NA 

Temperature 18.5 18.5 18.5 NA NA 

KBA-l l -3A 0.0 PH 6.58 6.49 6.47 NA NA 3.6 

Conductivity 900.0 950.0 1,100.o NA NA 

Temperature 18.5 19.0 19.0 NA NA 

KBA-1 l-38 z5,OOO.O pH 5.37 5.26 5.25 NA NA 23.0 

Conductivity 280 285 290 NA NA 

Temperature 21 .o 22.0 22.0 NA NA 

KBA-l l-3C 10.0 PH 9.65 9.53 8.33 NA NA 43.0 

Conductivity 410.0 400.0 360.0 NA NA 

Temperature 23.0 24.0 23.0 NA NA 

KBA-1 l-4 0.0 PH 5.58 5.79 5.64 5.76 5.66 7.5 

Conductivity 600.0 200.0 385.0 340.0 380.0 

Temperature 18.0 18.0 18.0 19.0 19.0 

KBA-1 l-5 0.0 PH 5.36 5.32 5.20 5.33 NA 6.0 

Conductivity 60.0 50.0 50.0 55.0 NA 

Temperature 20.0 19.0 20.0 20.0 NA 

KBA-11-6 0.0 PH 5.10 5.45 5.89 6.11 6.28 5.0 

Conductivity 40.0 40.0 35.0 35.0 35.0 

Temperature 13.0 16.0 15.0 16.0 15.5 

KBA-11-7 0.0 PH 5.65 5.49 5.30 5.20 NA 4.0 

Conductivity 30.0 30.0 30.0 30.0 NA 

Temperature 15.0 15.5 16.0 16.0 NA 

See notes at end of table. 

NSB [SW-TMlJX034 
mlv.04.94 C-5 



Table C-2 (Continued) 
Data for Field Measurements Collected During Groundwater Sampling 

Supplemental RFI 
Technical Memorandum No. 1 

Site 11 

NSB Kings Say, Georgia 

Well Volumes Total Volume 
Monitoring FID Reading Purged 
Well No. (mm) Parameters 1 2 3 4 5 (gal) 

KBA- 11-8A 0.0 PH 6.11 6.90 6.20 6.21 6.36 5.0 

Conductivity 580 580 600 510 590 

Temperature 18.0 19.0 19.0 18.0 18.0 

KBA-1 l-8B 5.0 PH 5.92 5.75 5.72 5.78 5.90 27.0 

Conductivity 375 340 320 320 305 

Temperature 20.0 20.0 20.0 20.0 21.0 

KBA-I l-8C 8.0 PH 5.65 5.68 5.60 5.54 5.49 50.0 

Conductivity 50 50 50 50 50 

Temperature 21.0 21.0 21 .o 21.0 21.0 

KBA-1 l-9 3.0 PH 6.51 6.11 6.73 6.39 6.01 7.5 

Conductivity 60 60 60 60 60 

Temperature 14.0 15.0 15.0 16.0 16.0 

KBA-1 l-10A 1,200.O pH 6.32 6.27 6.22 6.27 NA 8.0 

Conductivity 435 520 530 530 NA 

Temperature 18.0 18.0 19.0 18.5 NA 

KBA-11-108 >5,000.0 pH 5.62 5.54 5.53 NA NA 21.0 

Conductivity 355 360 360 NA NA 

Temperature 22.0 23.0 23.0 NA NA 

KBA-1 l-1OC 5.0 PH 6.59 7.02 7.06 7.05 NA 53.0 

Conductivity 250 250 250 250 NA 

Temperature 22.0 22.0 22.0 22.0 NA 

CBA-ll-11A 210.0 pH 5.41 5.34 5.37 5.37 5.37 25.0 

Conductivity 160 170 170 170 170 

Temperature 22.0 22.0 22.0 22.0 22.0 

<BA-11-11B 34.0 pH 5.76 5.57 5.44 5.39 5.38 60.0 

Conductivity 60 60 60 60 60 

Temperature 20.0 20.5 20.0 19.0 20.0 

See notes at end of table. 

NSB [SRFI-TMl]#034 
mlv.04.94 C-6 



Table C-2 (Continued) 
Data for Field Measurements Collected During Groundwater Sampling 

Supplemental RFI 

Technical Memorandum No. 1 
Site 11 

NSB Kings Bay, Georgia 

Total Volume 
Monitoring FID Reading 

Well Volumes 

Well No. (wm) Parameters 2 3 4 
Purged 

1 5 (gal) 

KBA-ll-11C 7.0 PH 6.66 7.18 7.25 7.26 7.27 60.0 

Conductivity 330.0 330.0 325.0 325.0 320.0 

Temperature 20.0 21.0 21 .o 21 .o 21 .o 

KBA-11-12 0.0 PH 6.23 6.08 5.96 5.88 5.81 25.0 

Conductivity 70.0 70.0 60.0 60.0 60.0 

Temperature 21 .o 21.0 22.0 22.0 22.0 

KBA-ll-13A >S,OOO.O pH 5.40 5.40 5.44 5.42 5.40 30.0 

Conductivity 500.0 500.0 440.0 410.0 450.0 

Temperature 24.0 23.0 23.0 28.0 23.0 

KBA-1 l-138 15.0 PH 11.21 10.99 10.42 10.08 9.84 65.0 

Conductivity 510.0 540.0 260.0 235.0 225.0 

Temperature 25.0 24.0 23.0 24.0 24.0 

KBA-11-14 7.0 PH 6.23 5.91 5.66 5.61 5.60 25.0 

Conductivity 150.0 150.0 149.0 150.0 150.0 

Temperature 19.0 20.0 19.0 20.0 20.0 

KBA-11-15 1.0 PH 5.37 5.12 5.10 5.06 NA 26.0 

Conductivity 1,400.o 1,500.o 1,500.o 1,500.o NA 

Temperature 23.0 23.0 23.0 23.0 NA 

KBA-11-16 4,300.O pH 5.07 4.80 4.77 4.77 4.76 37.0 

Conductivity 345.0 350.0 360.0 370.0 375.0 

Temperature 26.0 25.0 25.0 25.0 25.0 

KBA-1 l-17A 180.0 pH 6.03 5.21 4.93 4.93 4.75 23.0 

Conductivity 900.0 800.0 800.0 1,300.o 1,300.o 

Temperature 22.0 22.0 22.0 22.0 22.0 

KBA-ll-17B 24.0 P’+ 5.65 5.04 4.92 4.86 4.82 38.0 

Conductivity 100.0 100.0 100.0 100.0 105.0 

Temperature 25.0 25.0 25.0 25.0 25.0 

See notes at end of table. 

NSB [SRFbTM1]#034 
mlv.04.94 c-7 



Table C-2 (Continued) 
Data for Field Measurements Collected During Groundwater Sampling 

Supplemental RFI 
Technical Memorandum No. 1 

site 11 

NSB Kings Say, Georgia 

Monitoring FID Reading 
Well Volumes Total Volume 

Well No. @pm) Parameters 
Purged 

1 2 3 4 5 (gal) 

<BA-l l-17C 4.0 PH 6.95 6.42 6.30 6.12 6.3 70.0 

Conductivity 235 255 240 260 250 

Temperature 28.0 22.0 22.0 20.0 22.0 

KBA-11-18 2.0 PH 5.75 5.43 5.11 5.06 5.34 40.0 

Conductivity 65 70 70 70 75 

Temperature 19.0 17.5 18.0 22.0 22.0 

KBA-1 l-19A 120.0 pH 6.25 5.92 5.90 5.77 NA 13.0 

Conductivity 160 170 160 160 NA 

Temperature 24.0 26.0 23.0 23.0 NA 

<BA-l l-198 ND PH 6.45 6.40 6.02 6.01 6.18 60.0 

Conductivity 80 80 70 70 60 

Temperature 26.0 26.0 23.0 26.0 26.0 

KBA-1 l-20 ND PH 5.44 5.20 5.19 5.21 NA 30.0 

Conductivity 300 285 260 260 NA 

Temperature 18.0 21.0 21.0 22.0 NA 

KBA-11-21 50.0 PH 5.73 5.17 5.01 4.95 4.92 33.0 

Conductivity 415 425 430 425 430 

Temperature 22.0 22.0 22.0 22.0 NA 

KBA-l l -22A 420.0 pH 5.88 5.91 5.91 NA NA 7.5 

Conductivity 450 460 450 NA NA 

Temperature 21.0 21 .o 21.0 NA . NA 

KBA-1 l-.Z?B 3,100.O pH 5.40 5.39 5.38 NA NA 24.0 

Conductivity 400 425 400 NA NA 

Temperature 20.0 22.0 22.0 NA NA 

Notes: FID = flame ionization detector. 

gal = gallons. 
NA = none applicable. 
ND = not detectable. 
No. = number. 

wm = parts per million. 
Specific conductivity = mhos per centimeter. 
temperature = degrees celsius. 

NSB [SRFI-TM1]#034 
mlv.04.94 C-8 



APPENDIX D 

IDW TRACKING DATA 



Table D-l 
IDW Tracking Data for Roll Off Containers 

DATE LOCATION 

Conteiner I.D. No. 600196 

1 j/04/93 KBA-RW-03 

11/04/93 KBA-RW-03 

11 /w/93 KBA-RW-03 

11 /w/93 KBA-1 l-198 

11/05/93 KBA-1 l-13B 

1 l/05/93 Decon sump 

1 l/06/93 KBA-RW-03 

Container I.D. No. 22W125 

1 Q/25/93 KBA-PS-01 

1 O/25/93 KBA-RW-01 

lQ/25/93 KBA-PS-02 

IO/25193 KBA-PS-03 

lO/26/93 KBA-PS-05 

1 Q/27/93 KBA-ll-13B 

ll/O9/93 KBA-RW-02 

11/09/93 KBA-RW-03 

Eonteiner I.D. No. 60020B 

10 127193 KBA-RW-05 

1 l/04/93 KBA-PS-09 

1 l/04/93 KBA-PD-08 

1 l/04/93 KBA-PS-07 

ll/Q4/93 KBA-PS-09 

1 l/05/93 KBA-1 l-38 

1 l/05/93 KBA-PS-04 

1 l/09/93 KBA-1 l-IOB 

11/09/93 KBA-1 l-1OC 

1 l/10/93 KBA-1 i-19B 

1 l/10/93 KBA-1 l-10 

1 l/17/93 KBA-1 l-13A 

Zonteiner I.D. No. 2OWllO 

11/17/93 KBA-RW-04 

1 l/19/93 KBA-1 I-19A 

see notes at end of table. 

Supplementel RFI 
Technical Memorandum No. 1 

Site 11 

NSB King6 Bey, Georgb 

TASK IDW NO. DRUMS 

Mud rotary Soil, drilling mud 2 

Mud rotary Soil, drilling mud 4 

Mud rotary Soil, drilling mud 3 

Mud rotary Soil, drilling mud 11 

Grout hole Grout 7 

Clean out Soil, drilling mud 7 

Mud rotary Soil, drilling mud 12 

Auger drilling Soil 4 

Mud rotary Soil, drilling mud 21 

Auger drilling Soil 3 

Auger drilling Soil 3 

Auger drilling Soil 4 

Mud rotary Soil, drilling mud 10 

Mud rotary Soil, drilling mud 2 

Mud rotary Soil, drilling mud 14 

Mud rotary Soil, drilling mud 9 

Auger drilling Soil 3 

Auger drilling Soil a 

Auger drilling Soil 2 

Auger drilling Soil 1 

Rotasonic Soil 1 

Auger drilling Soil 3 

Rotasonic Soil 1 

Rotasonic Soil 3 

Grouting Grout 2 

Grouting Grout 1 

Rotasonic Soil 2 

Mud rotary Soil, drilling mud 15 

Rotasonic Soil 1 

NSB[SRFLTM1]#034 
mlv.04.94 D-l 



Table D-l (Continued) 
IDW Tracking DatB for Roll Off Containers 

Supplemental RFI 
Technical Memorendum No. 1 

Site 11 

NSB Kings Bay, Georgia 

DATE LOCATION TASK IDW 

11/19/93 KBA-11-16 Rotasonic Soil 

1 l/19/93 KBA-11-16 Grouting Grout 
11/19/93 KBA-11-16 Vault installation Soil 

11/20/93 KBA-1 l-17C Rotasonic Soil 

1 l/20/93 KBA-PS-10 Vault installation Soil 

1 l/20/93 Decon sump Clean Soil, drilling mud 
11/21/93 KBA-RW-04 Vault installation Soil 

11/21/93 KBA-PSI0 Vault installation Soil 

11/22/93 KBA-1 l-13A Rotasonic Soil 

1 l/22/93 KBA-11-13A Grouting Grout 

1 l/22/93 KBA-1 l-13A Diesel spill Soil 
11/22/93 KBA-PD-08 Rotasonic Soil 

11/22/93 KBA-PD-08 Grouting Grout 

1 l/22/93 KBA-PD-08 Vault installation Soil 
11/20/93 KBA-1 l-138 Grouting Grout 

llJ2QJ93 KBA-11-15 Grouting Grout 

1 l/20/93 KBA-1 I-13A Rotasonic Soil 

1 l/24/93 KBA- l l -22A Rotasonic Soil 

1 l/24/93 KBA-I I-228 Grouting Grout 
11/24/93 KBA-1 I-228 Rotasonic Soil 

11/24/93 KBA-1 l-17A,B,C Vault installation Soil 

11/24/93 KBA-1 l-17A Rotasonic Soil 

1 l/24/93 KBA-1 l-17A Grouting Grout 

Zonteiner I.D. No. 600278 

10/26/93 KBA-1 l-l 1A Rotasonic Soil 

lOJ26/93 KBA-ll-11B Rotasonic Soil 

1 O/26/93 KBA-ll-IlC Rotasonic Soil 

lOJ26J93 KBA-11-12 Rotasonic Soil 

1 Q/27 193 KBA-1 l -OB Rotasonic Soil 

1 O/27/93 KBA-1 I-8C Rotasonic Soil 

llJQ4J93 KBA-11-18 Rotasonic Soil 

1 l/04/93 KBA-11-15 RotasonicJvauh Soil 
installation 

11 /w/93 KBA-l l -3C RotasonicJgrout Soil, grout 

see notes at end of table. 

NO. DRUMS 

1 

1 

2 

2 

2 

7 

4 

3 

1 

1 

1 

1 

1 

3 

2 

1 

1 

1 

1 

0.5 

9 

1 

2 

1 

1 

2 

2 

1 

1 

1 

6 

1 
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Table D-l (Continued) 
IDW Tracking Data for Roll Off Containers 

Supplemental RFI 

Technical Memorandum No. 1 
Site 11 

NSE Kings Say, Georgia 

DATE LOCATION TASK IDW NO. DRUMS 

1 l/05/93 KBA-1 l-138 Rotasonic Soil 1 

1 l/05/93 KBA-11-18 Vault installation Soil 3 

1 l/05/93 KBA-PS-07 Vault installation Soil 3 

11 /x/93 KBA-1 l-20 Rotasonic 

Rotasonic 

Rotasonic 

Soil 1 

1 l/09/93 

11/09/93 

KBA-1 l-138 

KBA-1 l-14 

Grout 

Soil, grout 

2 

1 

11/09/93 KBA-1 l-20 Vault installation Soil 3 

11/09/93 KBA-11-21 

1 l/09/93 KBA-RW-01 

1 l/10/93 KBA-1 l-198 

11 p/93 KBA-RW-03 

1 l/16/93 KBA-1 l-198 

Vault installation/ 
rotasonic 

Vault installation 

Rotasonic 

Vault installation 

Vault installation 

Soil 4 

Soil 3 

Soil l/4 

Soil 2 

Soil 3 

I 1 l/23/93 KBA-RW-03 Vault installation Soil <2 

Notes: I.D. = identification. 
IDW = investigationderived waste. 
No. = number. 
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1 .O INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCC) criteria the laboratory reviewed the data package and the data also was 
independently reviewed and validated using the Naval Energy and Environmental and Suppon 
Activity (NEESA) guidance document 20.2-047B (1988) entitled, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the OC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level 0 (Level C for Sulfide) data package and any 
nonconforming data were discussed in the data package cover letter and case narrative. 

The Level C or D data packages were then reviewed and validated by Heartland Environmental 
Services, Inc., Missouri (Heartland). Data validation is the technical review of a data package using 
criteria established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency IUSEPAI for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by 
NEESA document 20.2-047B. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following. 

I! Undetected. The analyte was not detected above the contract required quantitation 
limit (CROL). The “U” designator also is used to qualify common laboratory 
contaminants. The “U” designator is applied to an environmental sample when the 
common laboratory contaminant is detected in an environmental sample at a 
concentration less than 10 times the value of the concentration detected in any 
corresponding field QC blank, method blank or preparation blanks. 

J Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The “J” designator is used to qualify an analyte that was present at a 
concentration between the CRQL and method detection limit (MDLI or the data 
“failed” some of the analytical validation criteria but not sufficient to reject the data 
and when combined with the U designator the quantitation limit is estimated. 

R Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level D data package with the analytical functional guideline criteria. The “R” 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analytejs). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-0478, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOs) of the Work Plan for NSB Kingsbay, Kingsbay Georgia. The 
following sections present a brief description of PARCCs criteria. 

Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
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interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPD) between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (Dl-D2) / (K(D1 +D2)1 x 100 

Dl and D2 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 35 
Percent for the soil matrix. Precision for MS/MSD/MD samples was assessed by using the target 
analyte specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy can be calculated from the analytical data 
and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R) between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R = ((A-B)/C) x 100 
A = Measured concentration of the spiked analyte. 
B = Measured concentration of the spiked compound in the unspiked 

sample. 
c = True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known 
reference material before digestion. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

Reoresentativeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. 
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sampling 
plan design. Representativeness was evaluated using the field and laboratory QC blank sample 
results. QC blank samples are equipment rinseate blanks, field blanks, trip blanks, laboratory 
method blanks for organic analysis and laboratory preparation blanks for inorganic analysis. Positive 
detection of target analytes in the QC blank samples identify contaminants that possibly were 
introduced to the associated environmental sample during sample collection, transport or laboratory 
analysis. The following is a summary of field and/or laboratory contaminants detected in the 
monitoring well water samples. 

Comoarability. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by the 
other PARCC parameters because only when precision and accuracy are known can data sets be 
compared with confidence. 

Completeness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
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not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NSB Kingsbay. Completeness equals the total number of analytes 
for each matrix minus the total number of rejected analytes divided by the total number of analytes 
multiplied by 100. 

NSB [SW-TM1]#034 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
semivolatile organic compounds, pesticides and polychlorinated biphenyls (PCBs), metals/cyanide, 
and sulfide. Duplicate samples are evaluated for precision only when contaminants are detected in 
both the environmental sample and the sample’s duplicate. Environmental samples and their 
respective duplicates may not exhibit positive results for all compounds found at or near the 
contract required quantitation limit (CRQL) or detection limit (CRDL) because of low levels of 
contamination found at a site. Duplicates with Relative Percent Differences (RPDs) within control 
limits indicate adequate sampling practices and/or good analytical precision. Duplicates with RPDs 
outside the control limits may result from inappropriate sampling procedures, matrix interferences, 
or non-homogeneity of the sample matrix. In addition, poor precision can be attributed to 
deviation(s) from the analytical methodology or to poor reproducibility of target analyte 
concentrations at or near the required quantitation or detection limits (CRQLs or CRDLs). The 
acceptance criteria for evaluating precision of field duplicate analytical results is a RPD of 35 for 
the soil matrix. 

Field duplicates were submitted for validation for all analytical fractions. The percentage of 
duplicate samples collected for this project was greater than ten percent. The following Sections 
summarize the evaluation of analytical precision for the soil field samples for the following 
analytical groups: 

. GUMS volatile organic compounds (GUMS VOCs); 

. semivolatile organic compounds (SVOCs); 

. pesticides, PCBs; 

. metals/cyanide; and 

. sulfide. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike/matrix spike duplicates/matrix duplicates (MS/MSD/MDs). 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-l through 2-5 for the soil matrix. Tabulation of the results assessing precision based on 
the reproducibility between spike sample/duplicate sample pairs are presented in Tables 2-6 
through 2-9 for the soil matrix, and Table 2-l 0 for the QC water matrix for metals/cyanide 
analysis. 

In addition, to assess whether instrument calibration for volatile and semivolatile analytical methods 
resulted in non-compliant duplicate precision, tables were made of calibrations for each sample 
delivery group (SDG) which exhibited non-compliant calibrations. These are included in Appendix 
A. All calibrations associated with the pesticide/PCB fraction were within QC criteria. To assess 
the potential for non-compliance in metals analytical data, caused by physical and/or chemical 
interferences and indicated by non-compliant serial dilution results, tables were prepared of serial 
dilution results. These are included in Appendix B. 

2.1 Soil Matrix 

The assessment of soil boring matrix environmental samples and associated duplicates for precision 
is provided in Tables 2-l through 2-5. No target compounds were detected in either the soil 
samples or associated duplicates for the Pesticides/PCB fraction (Table 2-3). Therefore, no 
precision assessment based on field duplicate reproducibility was possible for this parameter. The 
assessment of precision based on the reproducibility of results between matrix spike and matrix 
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GC/MS VOLATILE ORGANIC COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

90184 

90248 

SAMPLE ID 

SB10125 

SB10425 

MATRIX 

SOIL 

SOIL 

TOTAL SAMPLES 

% OF 

DUPLICATES 

COLLECTED RPD IN 

15.4% 4 

RPD OUT 

4 

NO. ASSC. 

SAMPLES I COMPOUND 1 si:tii: 1 c”o”N’c 1 :p”:: I RPD 1 

13 ~ I CARBON DISULFIDE I 4 I 10 I 35% I 86% I 
2-BUTANONE I 15 I 14 I 35% I 7% I 

TOLUENE 5 7 35% 33% 

XYLENE (TOTAL) 3 3 35% 0% 

r ~ CARBON DISULFIDE I 8 1 7 135%113%1 

TOLUENE I 12 I 7 I 35% I 53% I 

ETHYLBENZENE 4 8 35% 67% 

XYLENE (TOTAL) 23 44 35% 63% 

13 

% WITHIN 

RPD LIMIT 

50.0% 

2-2 

- - - --. ._ 



% 
g TABLE 2 - 2 

SEMIVOLATILE ORGANIC COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 

90184 SB10125 SOIL 13 NO COMPOUNDS DETECTED 

90248 SB10425 SOIL BIS(2-ETHYLHEXYL)PHTHAlATE 

TOTAL SAMPLES 13 
m 
;s 

DUPLICATES 

2-3 



PESTICIDES/PCB COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

NO. ASSC. SAMPLE DUP MAX 

SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 

TOTAL SAMPLES 13 
T 
Gl 

% OF 

DUPLICATES % WITHIN 

COLLECTED RPD IN RPD OUT RPD LIMIT 

15.4% 

I O I O I loo.o% I 
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TABLE 2 - 4 
METALS AND CYANIDE 

SOIL SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

90248 

SAMPLE ID 

SBI 0125 

SB10425 

MATRIX 

SOIL 

SOIL 

rOTAL SAMPLES 

NO. ASSC. I 1 SAMPLE 1 DUP 1 MAX 1 

SAMPLES 

13 

CHROMIUM 4.7 4.5 35% 4% 

COBALT 1.1 1.5 35% 31% 

COPPER 0.7 0.71 35% 1% 

IRON 2330 2590 35% 11% 

LEAD 1.5 1.4 35% 7% 

MAGNESIUM 234 219 35% 7% 

MANGANESE 14.7 16 35% 8% 

POTASSIUM 197 200 35% 2% 

SODIUM 21.4 20.9 35% 2% 

VANADIUM 4.4 4.4 35% 0% 

ZINC 6.7 6.6 35% 2% 

ALUMINUM 1330 1660 35% 22% 

ARSENIC 3.6 3.5 35% 3% 

BARIUM 7.3 8.3 35% 13% 

CALCIUM 18.9 26.8 35% 35% 

CHROMIUM 2.3 2.5 35% 8% 

COBALT 0.83 1.3 35% 44% 

COPPER 0.5 0 35% 200% 

IRON 769 993 35% 25% 

LEAD 0.97 0.93 35% 4% 

MAGNESIUM 78.6 93.7 35% 18% 

MANGANESE 

NSB [SRFI-TM1]#034 
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SULFIDE 

SOIL SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

90184 

90248 

NO. ASSC. SAMPLE DUP MAX 

SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 
..~.:,.. 

SB10125 SOIL 13 NO COMPOUND DETECTED ~~:~~~~ii~~iiirii~~~ :.:.:.:.:.:.:.:.~.:<.:.:.:.$p :.: . . . . . :<.:.:.:.:.:.>,:.~ .:.:.:.:.:.:+. ,,x w v 
. . . . . . . . . . . . . .._.. . . . . . . . . . ..n. . . . . . ,., ,....1. . . . . . ,...,.......... i. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..n. ,.,.. . . . . . . . . . . . . 

SB10425 SOIL SULFIDE 68 51 35% 29% 

TOTAL SAMPLES 13 

% OF 

DUPLICATES 

COLLECTED 

15.4% 

RPDlN 
I 

2-6 



TABLE 2 - 6 
GC/MS VOLATILE ORGANICS COMPOUNDS 
SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

tMS = MATRIX SPIK 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90184: SB10125D. SB10145, SB10175, SB10125 

90202: SBPS925. SBPS915, SBPS925DL 

90206: SB11412 

IMS = MATRIX SPIKE SAWJLE SE1 1512 
IMSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

VOA COMPOUNDS 

111 -DICHLOROETHENE 

1 MS 1 MSD 

IIN QA/QC ADVISORY LIMITS 
ICHLOROBENZENE 

* DENOTES VALUE NOT WIT!- 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90230: SB11512 
90237: SB10840. SB11220 

90246: SBPS1015. SBPS1025 

90248: SBlO425. SB10425D. SB10440 

COMPOUND 
. . . . . . . . . . . . . . ::: :.: ;:.: ,.:.j: .y:.;.:. ...:‘:‘...“,~i..:.:,,.:~: :.:: :::: :: : :::,:, _, ,,, ..:.: :.: i’:‘i’i‘i.y ::.: :ii::,B, ‘.“.‘...‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.:.:.:.:.~.:.:~’~:.:.:.:.:.~ .,.,.,.,._. .,. . . . . . . . . :.:.::::::::::~,i,i.i.::::::::,. :.:.A.: .y::::::::::. .‘.‘.... .~.::.~.:.i _,_,.. ;:...:.:.::> ,..,_.,_,.,.,.,.,.,., 

, ,,-D,C,,LOR(,ET,,E,,,E 

TRICHLOROETHENE 

BENZENE 

TOLUENE 

CHLOROBENZENE 

2-7 
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TABLE 2 - 7 
SEMIVOLATILE ORGANICS COMPOUNDS 
SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

/5swg= 
* DEN’ 

I ,L I ” 

OTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

SAMPLE SB10125D 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90184: SB10125D. 5810145, SB10175. SB10125 

90202: SBPS925. SBPS915, SBPS925_RE, SBPS915-RE 

90206: SB11412 

COMPOUND 

!2-CHLOROPHEN( 
I ,4-DICHLOROBENZENE 

I N-NITRoSO-DI-N-PROP,(I) c 
1 4146-126: 

1,2,4-TRICHLOROBENZENE 4. 
4-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 

4-NITROPHENOL 

2.4-DINITROTOLUENE 

PENTACHLOROPHENOL 

PYRENE 

,: “‘“‘::‘.:,:,~:.:.:.::~.::~:::~~:~ 
‘.‘.:.:.:.:.::::::.:.:::::$ .:::: :i ,.:. 
:::i:.:.:.:..:.:.:.:>: ,+:.),.,:,:( )::,, 

;: 

33 

19 

50 

47 

47 

36 

2-8 
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TABLE 2 - 7, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

I MSD = MATRIX SPIKE DUPLICATE 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90230: SB11512 

90237: SB10840. SBll220 

90246: SBPS1015, SBPS1025 

90248: SB10425. SB10425D. SBlO440 

(PHENOL 1 26%-90% ~$$$$$ 

i2-CHLOROPHENOL 

t 1.4-DICHLOROBENZ 

COMPOUND ADVISORY LIMITS RPD 

I4-CHLORO-3.METHYLPHENOL 
r;. .,. 

1 26%-103% ~~~~~ 

IPENTACHL~ROPHENOL I 17%-109% I 

PYRENE 36 

NS6 [SRFI-TM1)#034 
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TABLE 2 - 8 
PESTICIDES/PCBS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPUCATES 

NSS KINGSSAY SUPPLEMENTAL RFl 

~~~ 
. . ..i.. .:.:.:::i.:::::::~.:~~:I~~~~~ 

“.‘..........A... . . . . <+ ,,,,_ .,‘ 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90184: SB10125D, SB10145, S810175.S810125 

90206: S611412 

- lSDG90230 

ug/Kg I 102 j 103 I 1 
- 

w/Kg 1 95 ( 98 I 3 
1 
I 

NOT WITHIN QA/QC ADVISORY UMITS VALUE 

w/Kg 100 

w/Kg 94 88 
WKg 87 85 2 
w/Kg 91 91 0 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90230: Sal1512 

90237: SB1064O.SB11220 

90246: SBPS1015.SBPS1025 

90248: SB10425,SB10425D,SBlO440 

E-19 



TABLE 2 - 9 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

1 MS = MATRIX SPIKE SAMPLE SB10125D 1.~0~ 90184 I 
1 MD = MATRIX DUPUCAE SAMPLE SB70125D I 
RPD = RELATIVE PERCENT DIFFEREN 

METALS COMPOUNDS 

ALUMINUM I mg/Kg I NR [ 15.3 

COBALT mg/Kg 94.2 200 

COPPER mg/Kg 95.9 200 

IRON mg/Kg NR ‘41.8 

LEAD q/Kg 90.3 10.4 

ITHALLIUM 1 mg/Kg ( 105.4 NC 

IVANADIUM I ma/Ko I 89.7 I 35.9 I 
ZINC ) mg/Kg 1 90.3 I 5.8 

CYANIDE 1 mg/Kg ) 94.3 1 NC 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REDUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90184: SB10125, SB10125D, SB10145, SB10175 

COMPOUND 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Requwed DetectIon Limit (CRDL) 

2-11 
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TABLE 2 - 9, CONTINUED 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

1 MS = MATRIX SPIKE SAMPLE SBPSQ 

= MATRIX DUPUCATE l5 F-x- SAMPLE SBPSQlS 

METALS COMPOUNDS 

ANTIMONY mg/Kg ( 95.0 NC 

1 ARSENIC mg/Kg 1 100.6 ( NC 
I 
I 

BARIUM 1 mg/Kg ) 99.2 1 6.8 
BERYLLIUM ms/Ks 1 97.0 [ 22 

CADMIUM mg/Kg 1 88.0 ( NC 

CALCIUM ms/Ks NR 0.9 
CHROMIUM ms/Ks 1 96.9 ( 12.6 

COBALT 1 mg/Kg ) 97.7 1 NC 
COPPER mg/Kg 97.6 200 

IRON w/Kg NR ‘95.3 
LEAD mg/Kg 92.9 21.1 

MAGNESIUM mg/Kg 1 NR 4.0 
I 

__.. -- - 
MANGANESE 1 mg/Kg 1 95.3 ) l 114.1 

MERC URY 1 mg/Kg 1 105.2 1 NC 
w/Kg ( 97.7 1 NC 

- 
1 NICKEL _-- 
POTASSIUM I w/Kg I NR I 
SELENIUM 1 mg/Kg 1 99.2 ) -~ ~~~ 
SILVE R 1 mg/Kg I 88.1 ( 

SODIUM mg/Kg NR 

THALLIUM m/Kg 102.9 
VANADIUM mg/Kg 91.7 
ZINC mglKg 93.4 
CYANIDE m/Kg 99.6 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC 

200 

NC 

16.8 

NC 

4.8 

3.2 

200 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90202: SBPS915. SBPS925 

90206: SB11412 

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limrt (CRDL) 
2-12 
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TABLE 2 - 9, CONTINUED 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPUCATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE SE11512 ISDG 90231 
MD = MATRIX DUPLICATE SAMPLE S-87 1512 MS I 

’ DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REDUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90230: SB11512 

90237: SB10640, SB11220 

90246. SBPSl 015, SBPS1025 

90248: SB10425, SBlO425D. SBlO440 

COMPOUND (ADVISORY LIMITS ) RPD 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

2-13 
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TABLE 2 - 9, CONTINUED 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE SE10425 

MD = MATRIX DUPLICATE SAMPLE SW0425 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 

SDG 90248 

MS 1 MD 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90248: SB10425. SB10425D, SB10440 

+I- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
2-14 
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TABLE 2 - 10 
METALS AND CYANIDE 

QC WATER MATRIX SPIKE/MATRIX DUPUCATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

VANADIUM w/L 91.3 NC 

ZINC ug/L 91.9 0.5 

CYANIDE w/L 96.6 NC 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90192: ES201 FB, BS202FB 

COMPOUND 

ALL COMp(,,,NDS 1 ,5‘j&, 25% 

+/- CRDL = RPD Limit applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
2-15 
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TABLE 2 - 10, CONTINUED 
METALS AND CYANIDE 

QC WATER MATRIX SPIKE/MATRIX DUPUCATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90192: BS201 FB. BS202FB 

MS = MATRIX SPIKE SAMPLE BS202FB SDG 90192 

MD = MATRIX DUPLICATE SAMPLE BS202FB MS I MD 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90206: BS203ER 

COMPOUND JADvISORY uh4lTs RPD 

+I- CRDL = RPD Limit applicable only on values 5 times the COfltVXt 

Required Detection Limit (CRDL) 
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2-6 through 2-9. The MS/MSD sample pairs analyzed for GC/MS volatiles, semivolatiles, and 
pesticide/PCBs were “in-compliance” with RPD precision criteria for both MS/MSD pairs analyzed 
(Tables 2-6 through 2-8, respectively). 

The GCYMS volatile analysis of the field sample SBI 0125 and its associated duplicate exhibited 
positive results for four (4) compounds in the sample and/or the associated duplicate. One (I) of 
the four (4) compounds, carbon disulfide, exhibited a non-compliant RPD (Table 2-1, SDG 90184). 
The compound was detected in both the field sample and the duplicate at concentrations below the 
compound CRQL. The non-compliance for carbon disulfide can be attributed to the low 
concentrations detected. Assessment of the initial and continuing calibrations associated with the 
analysis of the field duplicate pair indicate that the system was “in control” (Appendix A, Table A- 
l). 

The GC/MS volatile analysis of the field sample SBI 0425 and its associated duplicate exhibited 
positive results for four (41 compounds. Three (3) of the compounds, toluene, ethylbenzene, and 
xylene (total) exhibited non-compliant RPDs (Table 2-1, SDG 90248). The compounds toluene and 
ethylbenzene were detected below the compound CRQL in both the original sample and the field 
duplicate. The non-compliance for toluene and ethylbenzene can be attributed to the low 
concentrations reported. The non-compliance for the compound xylene (total) could be attributed to 
laboratory and/or field inconsistencies. Assessment of the initial and continuing calibration criteria 
for the compounds exhibiting non-compliant RPDs indicates that all calibration criteria was met 
(Appendix A, Table A-l 1 in all calibration standards associated with the samples. 

The semivolatile analysis of the field duplicate pair SBI 0125 exhibited no positive results (Table 2- 
2). The semivolatile analysis of the field duplicate pair of sample SB10425 exhibited a non- 
compliant RPD for the only compound detected, bis(2-ethylhexyljphthalate, (Table 2-2). Bis(2- 
ethylhexyhphthalate was not detected in the original sample and was detected in the duplicate at a 
concentration above the compound CRQL. The non-compliance could be attributed to laboratory 
and/or field inconsistencies. The compound was detected at a low concentration in one (I) of the 
two (2) field blanks associated with the field duplicate pair (Table 4-8). The compound is a 
common laboratory contaminant. Although bis(2-ethylhexyljphthalate was not detected in the 
method blank associated with the samples, its presence in the samples could be affected by its 
common presence as a laboratory artifact. Assessment of the initial and continuing calibration 
criteria for bis(2-ethylhexyljphthalate indicates that the system was in-control (Appendix A, Table A- 

All of the analytes detected in the metals analysis of the field duplicate pair of sample SBl 0125 
exhibited compliant RPDs (Table 2-4). Three (3) of the seventeen (17) analytes detected in the 
metals analysis of the field duplicate pair of sample SB10425 exhibited non-compliant RPDs (Table 
2-4). The non-compliant analytes were cobalt, copper, and mercury. The analyte cobalt was 
detected at concentrations below the CRDL in both the original sample and the field duplicate. The 
analyte copper was detected in the original sample at a concentration below the CRDL, and was not 
detected in the duplicate. The non-compliance for the analytes cobalt and copper can be attributed 
to the low concentrations detected. The analyte mercury was detected in the original sample at a 
concentration above the CRDL, and was not detected in the field duplicate sample. The non- 
compliance for the analyte mercury could be attributed to laboratory and/or field inconsistencies. 

The three (3) matrix duplicate (MD) pairs analyzed for the total metals fraction exhibited non- 
compliant RPDs for the analyte iron (Table 2-9, pages 2-l 1, 2-l 2, and 2-l 3). This indicates that 
results for iron in all the soil samples may be over- or underestimated. Iron results in all soil 
samples in all SDGs were appropriately qualified as estimated, JNJ. Two (2) of the MD pairs 
exhibited non-compliant RPDs for the analyte manganese (Table 2-9, page 2-l 1, and 2-l 2). This 

YSE [SRFI-TM1]#034 
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indicates that results for manganese in the soil samples associated with the matrix duplicate pairs 
may be over- or underestimated. Manganese results in soil samples from SDGs 90184, 90202, and 
90206 were appropriately qualified as estimated, J/UJ. 

The sulfide analysis of the field duplicate pair of sample SB10125 did not exhibit positive results 
(Table 2-5). The sulfide analysis of the field duplicate pair of sample SB10425 exhibited a 
compliant RPD (Table 2-5). 

Based on assessment of duplicate precision evaluation criteria, the soil sample matrix analytical data 
was acceptable for precision for each SDG, with the noted potential for bias for the metals analytes 
iron and manganese. 

2.2 QC Water Matrix 

The total metals analysis of the MS/MD pairs of samples BS202FB and BS201 FB exhibited 
acceptable RPD results (Table 2-10, pages 2-l 5 & 2-l 6). Based on assessment of duplicate 
precision evaluation criteria, the QC water sample matrix analytical data was acceptable for 
precision for each SDG. 

2-l 8 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recoveries (%R) computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water matrix (QC 
samples), and the monitoring well water samples for the following analytical groups: 

. GC/MS volatile organic compounds (GC/MS VOCs); 

. semivolatile organic compounds (SVOCs); 

. pesticides, PCBs; and 

. total metals/cyanide. 

Accuracy was assessed using MS and MSD samples for organic analyses and MS samples for 
inorganic analyses for the soil boring samples and MS samples for the QC water samples for the 
metals/cyanide fraction, as well as surrogate compound recoveries for those analytical fractions 
which utilize them. The results of the evaluation of accuracy for the MS/MSD samples are provided 
in Tables 2-5 through 2-9 for the soil matrix, and Table 2-10 for the QC water matrix. The results 
of the evaluation of accuracy for the surrogates in the samples are provided in Tables 3-1 through 
3-3 for the QC water matrix, and Tables 3-4 through 3-6 for the soil matrix. 

3.1 Soil Matrix 

The MS/MSD sample pairs analyzed for GC/MS volatiles (Table 2-61, semivolatiles (Table 2-71, 
pesticides/PCBs (Table 2-81, and metals/cyanide (Table 2-9) exhibited “in-control” recovery results. 

The surrogate recoveries for the GC/MS volatile fraction (Table 3-4), the semivolatile fraction (Table 
3-5), and the pesticide/PCB fraction (Table 3-6) exhibited acceptable recoveries for all samples. 

For the volatiles, semivolatiles, pesticide/PCBs, and metals analytical fractions, none of the 
compounds or analytes were qualified or rejected. Therefore, based on an overall assessment of 
MS/MSD and surrogate sample accuracy evaluation criteria, the soil matrix analytical data was 
acceptable for each SDG. 

3.2 QC Water Matrix 

The MS/MD sample pairs analyzed for metals/cyanide exhibited one (1) recovery which was non- 
compliant (Table 2-l 0). The analyte lead was recovered below the acceptable limit for accuracy in 
the MS of sample SB201 FB associated with SDG 90192. This indicates that positive and non- 
detect results reported for lead in associated samples may be underestimated. Positive and non- 
detect results for lead in water samples in SDG 90192 were qualified as estimated, JNJ. 

Surrogate results for the GC/MS volatile fraction (Table 3-l) and the pesticide/PCB fraction (Table 3- 
2) exhibited acceptable percent recoveries. 

The semivolatile surrogate recoveries exhibited one (1) sample (BS203FB) which exhibited a zero 
percent (0%) recovery for the surrogate compound phenol-d, (Table 3-2, SDG 902151. The sample 
was re-extracted and reanalyzed. All recoveries in the reanalysis were within QC criteria. The 
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TABLE 3.1 
SURROGATE % RECOVERIES 

GC/MS VOLATILE WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SMCl = TOLUENE-DB QC LIMITS 88% - 110% 

SMC2 = BROMOFLUOROBENZENE QC LIMITS 86% - 115% 

SMC3 = 1.2~DICHLOROETHANEJJ4 QC LIMITS 76% - 114% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

21 

96 REC %REC 96 TOTAL 

IN OUT IN 

63 0 100.0% 

3-2 
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TABLE 3 - 2 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SAMPLE ID 1 Sl 1 S2 1 53 

.“. -. . . . -- _. _- 

--.-- --102FB 77 89 I 82 l 59 I 8i , 58 73 81 , 
BS201 FB 88 72 1 79 1 31 1 82 72 94 89 0 

90202 BS202ER RI1 -- M 1 63 88 38 0 . -- 1 61 _. 1 59 72 

90208 BS203ER 87 1 81 85 81 ( 59 1 71 ( 85 I 55 I 0 

90215 BS203FB 72 1 44 58 ‘0 1 41 1 85 1 78 1 43 I 1 

BS203FB-RE 1 
I I 

88 1 51 ( 84 1 34 1 57 1 89 1 8’ 89 0 

BS204FB 1 77 1 52 1 88 1 89 1 85 1 88 1 75 58 0 

OnoQn 69 45 0 
_--- - 

ilVL.8” BS205ER 72 55 81 81 84 70 .~ 

90237 BS208ER 84 50 82 40 57 74 82 38 0 

90248 BS207ER 95 83 108 91 88 78 88 78 0 

90248 BS208ER 85 81 80 53 49 88 58 55 0 

Sl = NITROBENZENE-DJ OC LIMITS 35% - 114% 

S2 = P-FLUOROBIPHENYL QC UMITS 43% - 118% 

S3 = TERPHENYL-D14 QC LIMITS 33% - 141% 

54 = PHENOL-D5 QCLlMlTSlO%-110% 

S5 = P-FLUOROPHENOL QC LIMITS 21% - 110% 

S8 = 2,4.8-TRIBROMOPHENOL QC LIMITS 10% - 123% 

57 = 2-CHLOROPHENOL-D4 QC UMITS 33% - 110% (ADVISORY) 

S8 = 1,2-DICHLOROBENZENE-D4 QC LIMITS 18% - 110% (ADVISORY) 

D _ INDICATES SURROGATE DILUTED OUT 

* INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

12 

% REC %REC % TOTAL 

IN OUT IN 

95 1 99.0% 

NSR [SRFI-TM1]#034 
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TABLE 3 - 3 
SURROGATE % RECOVERIES 

PESTICIDEIPCB WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

TCX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 

DCB = DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC LIMITS 

TCXl - COLUMN 1 

TCX2 - COLUMN 2 

DCB 1 - COLUMN 1 

DCB 2 - COLUMN 2 

# SAMPLES 

10 

% REC %REC % TOTAL 

IN OUT IN 

40 0 100.0% 

3-4 

NS6 [SW-TM1]#034 
n1lv 04.94 E-31 



TABLE 3 - 4 
SURROGATE % RECOVERIES 

GC/MS VOLATILE SOIL SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SMCl = TOLUENE-D8 QC LIMITS 84% - 138% 

SMC2 = BROMOFLUOROBENZENE QC LIMITS 5% - 113% 

SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 70% - 121% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

20 

% REC %REC % TOTAL 

IN OUT IN 

60 0 100.0% 
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TABLE 3 - 5 
SURROGATE % RECOVERIES 

SEMIVOLATILE SOIL SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG ) SAMPLE ID 1 Sl ( 52 1 53 1 

90,&l 1 se7 019C;n I on I *n I 711 I 7A I RR I 76 I 76 I 

I I 
I SB10175 -_._ 145 1 1 83 75 1 1 74 88 1 j 

73 

1 ) 

69 82 

89 80 73 1 1 

70 

82 1 1 

72 75 0 

64 1 1 68 1 1 0 

SBl 0125MS 75 I RR I RR I M I 77 I 67 I 6A I 66 I -.. -- -. .- -. -- _- 0 I 

SBl 0125MSD 77 1 69 1 68 1 64 1 89 1 67 1 63 1 66 1 0 1 

SBl 0125 81 75 75 88 82 75 70 72 0 

90202 SBPSQ25 88 66 67 58 82 59 61 84 0 

SBPSQ25-RE 73 74 66 62 67 69 67 72 0 

4rnD90, ci R7 Fio 7n ZCI 67 an 61 6A 0 

I t- 
-,a, -“I* , “I , “” ,- -- -- -- “. - 

SBPS915-RE 1 86 1 83 1 77 1 72 ( 75 1 77 ( 78 ( 84 ( 0 

SE11412 1 73 i 73 1 78 i 60 I 65 I 81 1 65 1 66 I 0 90206 
90230 SB11512 65 88 63 58 59 61 63 82 0 

SB11512MS 74 68 60 88 72 66 72 74 0 

SBllSlPMSD 71 66 60 82 84 68 64 65 0 

90237 SE1 0840 58 80 57 r 50 1 52 1 62 ] 57 ] 57 1 0 

I ~a1 1791-1 1 A, 1 RR 1 f.3 1 59 1 66 1 66 1 64 1 82 1 0 I w-. .m-., ..* -- “” _” __ 

SRPSlnlS 1 R? I 77 I 95 I 76 1 81 1 74 1 75 1 77 1 0 

80 r 77 1 94 1 78 ( 83 ) 80 1 75 1 76 1 0 
3 

90248 S07 0425 75 87 70 60 62 72 67 78 0 

SB7 04250 70 74 66 56 59 68 64 74 0 

SB7 0440 69 74 66 54 57 77 60 64 0 

S7 = NITROBENZENE-D5 QC LIMITS 23% - 7 20% 

S2 = P-FLUOROBIPHENYL QC LIMITS 30% - 7 7 5% 

S3 = TERPHENYL-D74 QC LIMITS 7 8% - 137% 

S4 = PHENOL-D5 QC LIMITS 24% - 7 73% 

S5 = P-FLUOROPHENOL QC LIMITS 25% - 7 21% 

S6 = 2,4,6-TRIBROMOPHENOL QC LIMITS 19% - 122% 

S7 = P-CHLOROPHENOL-04 QC UMITS 20% - 730% 

S8 = 7.2-DICHLOROBENZENE-D4 QC LIMITS 20% - 7 30% 

D - INDICATES SURROGATES DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC UMITS 

(ADVISORY) 

(ADVISORY) 

# SAMPLES 

27 

% REC %REC % TOTAL 

IN OUT IN 

768 0 7 00.0% 
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TABLE 3 - 6 
SURROGATE % RECOVERIES 

PESTICIDE/PC6 SOIL SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

TCX - TETRACHLORO-M-XYLENE QC UMITS 60% - 150% 

DCB - DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE OF QC LIMITS 

TCXl - COLUMN 1 

TCX2 - COLUMN 2 

DCBl - COLUMN 1 

DC82 - COLUMN 2 

# SAMPLES 

17 

% REC %REC % TOTAL 

IN OUT IN 

66 0 100.0% 
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results from the original analysis were “rejected” in favor of the reanalysis results. This action does 
not constitute a true rejection since viable results were obtained for all data points from the 
reanalyzed sample. Therefore, the completion goal was not affected. Ninety-nine point zero 
percent (99.0%) of the surrogate recoveries were within criteria. 

Based on an overall assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the 
QC water matrix analytical data was acceptable for each SDG with the noted potential for bias for 
the metals compound lead. 
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4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, field 
blanks, equipment rinseate blanks, field blanks, laboratory method blanks and determining if holding 
time requirements were met. The environmental samples and associated blanks were analyzed for 
the following target analyte groups: 

. GC/MS volatile organic compounds (GC/MS VOCs); 

. semivolatile organic compounds (SVOCs); 

. pesticides, PCBs; 

. total metals/cyanide; and 

. sulfide. 

The trip blank samples were analyzed for only GCYMS volatile organic target analytes. Field blanks, 
equipment rinseate blanks, and laboratory method blanks were analyzed for target analytes in each 
listed category. The assessment of representativeness is summarized in tabular form for each type 
of blank, trip blank results are summarized in Table 4-1, equipment rinseate blank results are 
summarized in Tables 4-2 through 4-6, field blank results are summarized in Tables 4-7 through 4- 
1 1, and method blank results are summarized in Tables 4-l 2 through 4-l 5. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

graanic Taraet Analvtes 

. CRQL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 10 times (for common contaminants) or 5X (for all 
other contaminants) the blank value, the sample result was rejected and amended as 
estimated non-detected at the CRQL for the target compound. 

. U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 10 times (for common contaminants) or 5X (for all 
other contaminants) the blank value, the sample result for the blank contaminant 
was amended as non detect at the concentration reported in the sample results. 

. No Action (NA[. If a sample result for the blank contaminant was greater than the 
CRQL and 10 times (for common contaminants) or 5X (for all other contaminants) 
the blank value, the result was not amended. 

lnoraanic Taraet Analvtes 

. U Validation Qualifier. If a sample result for the blank contaminant was less than 
the CRDL, but less than 5 times the blank value, the sample result was amended as 
non-detected. 

. UJ Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample CRDL when the absolute value of the negative blank value was greater 
than the CRDL, the sample result for the blank contaminant was amended as 
estimated non-detected. 

NSB [SRFI-TM1]#(134 
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TABLE 4 - 1 
GC/MS VOLATILES DETEClEJl IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

hELATE,, ENVIRONMENTAL I VALlDATld 

aa 90206 BT204FB ACETONE 

4-2 
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TABLE 4 - 2 
GC/MS VOIATIES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

NSF? [SRCI-TM1]#034 
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TABLE 4 - 3 
SEMIVOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSE KINGSBAY SUPPLEMENTAL RFI 

NS6 [SRFI-TM1]#034 
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TABLE 4 - 4 
PESTICIDEWPCBS DETECTED IN EGUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

NSB [SWFI-TM-]+034 
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TABLE 4 - 5 
METALS AND CYANIDE DETECTED IN EGUIPMENT RINSEATE BIANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

I- 90206 

90230 I 

90246 r 
/ 

90246 

I MAGNESIUM 50.1 
.~):.:.:.:..:.:‘,.:.: ,., :. ..: 

“g/L #i;‘p>;:;:‘:, :j : ‘.: ,: .l(; : 
. . . . . . . ..i...... . . . . 

BS202ER~~BPS915. SBPS9<5MS, SBPS915MSD. ALUMINUM 319 1 
.::.,;:-.::-.:.:. .:.: 

W/L ,,,,,,. ;:::::::::::::::.-:::::. 
: ,;,, .., 

: 

CALCIUM 1 48.6 ) Ug,L ~~~~~~:ji:~:~:i:~.i~:~,: j,: ;, :, 
. . . . . . . . . .\... 

IRON 

MERCURY 

SODIUM 

ISBPS925 1 MERCURY 0.71 

BS204ER SBll412 I CADMIUM ( 3.7 1 

I I COPPER ( 7.3 1 
I CALCIUM 1 90.6 I 

....................... Ug,L ~~:2iii::~:i:i:i::I:~~.~~~. i 

.:.:.‘)): :.:.::. .................. .: ::.:, : 

I I IRON 38.5 

SODIUM 134 

ZINC 1.7 W/L 

BS205ER SBllSi2, S811512MS. SB11512MSD 

I 2.6 ) 
. . ,. . . . . 

MANGANESE “g,L ~;~~$$.:i.y:. k., :.: :,,,... 
.:.:.:.:.:.: ,.,.,\.: . . . . . . . 

I SODIUM 120 “g,L 

BS206ER SBioa40. SE1 1220 

I IRON 1 235 1 Ug,L g$:ji;;::i’:” ::,:,:. ::. j :j 
. . . . . . . . . . ._..., ,. . . . ..A .: 

I ALUMINUM CALCIUM 1 1 29.2 219 I ( wJ/L ug,L 

MAGNESIUM 348 “g/L 
MANGANESE 77 

MERCURY 0.22 

SODIUM 156 ug/c 

BS207ER SBPS1015. SBPS1025 

SBPS1015 ZINC 30.7 1 ug/L u 

BS206ER SB10425. SBlO425D, SBlO440 ALUMINUM 1 22.8 I ug,L )i$‘$.:::i y:y., ,.i.‘., y ..,.... .i.. ,I, . . . . : :’ 

COPPER 

SODIUM “g/L 
ZINC 1 3.2 1 “g,L ~~~:::~.:~:...’ ..:.:.:.:.:.. :,:. ~.:..~;,:,: 

CYANIDE 1 3.4 1 ug,L g$y ..:. :.:: ,, : 

NS6 [SRFI-TM1]#034 
I17IV 04.94 
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TABLE 4 - 6 
SULFIDE DETECTED IN EGUIPHENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

NS6 [SRFI-TM1]#034 
nllv.04.94 E-42 



TABLE 4 - 7 
GClMS VOLATILES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

kLATED ENVIRONMENTAL 

DO NUMBER 

90192 

90215 

BLANK ID ISAMPLES 

ES~OIFB ISBlOi25D, SBlO145. SB10125, 

(POTABLE) SBlOl75. SBPS925. SBPSQt5, 

SBPSO25DL SE1141 2 

BS202FB SB10125D. 5810145. S.510125. 

(DO SB10175. SBPS925. SBPSQl5, 

SBPS925DL. SE1 1412 

8S203FB (Sf311512. SBlOSdO. S811220. 

(POTABLE) SBPS1015. SBPS1025, SBlO425. 

SB104250. Sl310440 

BS204FB SB11512. S810840, SB11220, 

w SBPSlO15. SBPS1025. SB10425. 

SBl0425D. SBlO440 

CONTAMINANT 

ACETONE 

CHLOROFORM 

PBUTANONE 

BROMODlCHLOROMETHANE 

DIBROMOCHLOROMETHANE 

EFIOMOFORM 

TOLUENE 

ACETONE 

ZBUTANONE 

METHYLENE CHLORIDE 

CHLOROFORM 

BWTANONE 

BROMODICHLOROMETHANE 

DlBROMOCHLOROMETHANE 

BROMOFORM 

METHYLENE CHLORIDE 

P-BUTANONE 

FB 1 IvAL~DA~I~N 1 

4-8 
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TABLE 4 - 6 
SEMIVOLATILES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL FB VALIDATION 

CONTAMINANT CONC. 

ES201 FB SB10125D. S810145. SB10125. 

(POTABLEI 5810175, SBPSQ25. SBPS915. 

SBPSQ25DL ~3811412 I 

ES202FB ~S810125D. SBlO145. SBlO125. NO CONTAMlNATlON FCWND 

\- I 

SBPSSPSRE. SBPSOl5RE. SE11412 ! 

90215 BS20!3FB_RE SBl1512. SBlOS40. SBll220. 

(POTABLE) SBPSlO15. SBPS1025. SBlO425. 

SBlO425D. S810440 

BS204FB SBll512. se10840. SB11220 

PI) SBPSIOIS, SBPSlO25. SBlO425. 

DI-KBUlXPHTHALAT 

BlS(?-ETHYLHEXYL)PHTHALATE 5 1 ug/L 

NO CONTAMINATION FOUND 

I 
SBlO425D. SBlO440 I 

4-Q 

NSB [SRFI-TM1]#034 
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TABLE 4 - 9 
PESTICIDEWPCBS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

I BS202FB 

I 

SB10125D. SB10145. SB10125. NO CONTAMINATION FOUND 

PI) SB10175, sBPso25. sBPs915. 

5810175, SBPSQ25. SBPSOl5. 

(POTABLE) ~SBPSIOIS. SBPSlO25, SB10425. I F 
.:.:‘:‘:.:.:.:.:..:: .:.:.:.:::::::::“: ~:;:::‘::.:.:.:.:.:.:. 

BS204FB SB11512. SB10840, SB11220. 

I 

NO CONTAMINATION FW ND 

(01) SBPS1015. SBPSlO25. SB10425, 
,...,.,....... . . 

;;$:;,;:i:;:;:i;~ 

I 

‘~;::~::::~.~:~~~~~:~;~: mi<.:.z.:.:.?::::: :;::::.;+;+>:.> ,.,.,.,.(. x .,.,.,.,.,\ . . . . . . . .._ :,:.:.:.: . .._ :.. :.:,:.:. 
SB104250, SBIO440 ::a$.;j:~ ::::: ::;:; ;:;:;:z*:l:i:;::::: :::::‘::::::::.-::.:.:.:.:.:.:.:.~p:.:.::: . . . . . . . . .-.. . . . . . 
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TABLE4- 10 
METALS/CYANIDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

)G NUMBER 

90192 

00215 

i 

BLANK ID 

BS2OlFB 

(POTABLE) 

BS202FB 

PI) 

BS203FB 

(POTABLEJ 

R 

5. 

Sl 

S 

S 

S 

S 

S 

S 

S 

S 

ELATED ENVIRONMENTAL 

AMPLES 

B10125D, SB10145, SB10125, 

B10175. SBPSO25. SBPSQ15, 

811412 

810125D, SBl01455. SB10125. 

,B10175, SBPS925, SBPS915, 

,B11412 

~811512. SBlO.340. SB11220, 

,BPS1015. SBPS1025. SB10425. 

~B10425D. SBIO440 

3 
(‘3 (SBPSlOl5. SBPS1025. SB10425, 

SBlO4250, SBlO440 

CONTAMINANT 

ARSENIC 

BARIUM 

CALCIUM 

COPPER 

IRON 

LEAD 

MAGNESIUM 

POTASSIUM 

SODIUM 

ZINC 

ZINC 

BARIUM 6 

CALCIUM 22800 

COPPER 74.2 

IRON 47.6 

MAGNESIUM 8600 

POTASSIUM 2270 

SODIUM lOOON 

ZINC 113 

SODIUM 43.6 

-ET 
:ONc. 

24 
4.6 

17200 

94.8 

138 

10.2 

10700 

2150 

113000 

472 

5.0 

IVALIDATION 

JNITS QUALIFIER 

NSB [SRFI-TM1]#034 
mlv.04.94 
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TABLE4- 11 
SULFIDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG I- 

90215 

RELATED ENVIRONMENTAL 

NUMBER CONTUIINANT 

90102 c SAMPLES 

BS201 FB SB10125D. SB10145. SB10125. NO CONTAMINATION FOUND 

(POTABLE) SBlO175, SBPS925. SBPSS15. 

SBl1412 

BS202FB SBlOl25D. SBlOlo5, SB10125. NO CONTAMINATION FOUND 

9mmx c-95 S:RPSQlri 

- I -~~ ~~ ~’ fPOTABLR 

I s ---’ I 

SBPS.1015, SBPS1025. SB10425. I 
SBlO425D. SBlO.WJ 

.,-.-. -, -- ----, --. -- .-, 
SBl1412 

1 SBI 1512. SBlO&O. SBI 1220. CONTAMINATION FOUND 

BS2Q4FB SBI 1512. SBlO&O. SBI 1220 SULFIDE 

W SBPS1015. SBPS1025. SB10425. 

SB10425D. SBlO440 

4-12 
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TABLE 4 - 12 
GC/MS VOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

kJiTED ENVIRONMENTAL I I MB I IVAUDATI~NI 

SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUAUFIER 

90164 VBLKWa BT201 FB ACRONE 4 WL CRQL 

VBLKWl BS201 ER 2-BUTANONE 4 W/L U 

IYLENE CHLORIDE 2 

90215 

90206 

90230 

SBPS915. SBPS925DL 

VBLKW BS203FB. BS204FB, BS205FB 

VBLKSl SB11412 

SB11412 

VBLKW BSSOJER 

VBLKP BT206FB. BS205ER 

2-BUfANONE 

ACETONE 

METHYLENE ( 

ACETONE 12 1 NA ] 

12 lug/Kg1 U 

I 
I I ACETONE 

VBLKSl SB11512 1 METHELENE CHLORIDE 3 1 ug/Kg 1 U 

jSBll512 I ACETONE 16 w/Kg U 

DE 1 1 1 ug,L ~iii~~j;i:i~~~.:, :.:..:I 
. : 

90237 VBLKWl BT207FB. BS206ER METHELENE CHLORI ::. 

ACETONE 1 6 1 lJg,L ig+lj~:i-;:.j:.::>,i>’ : 1.j::;. 

LENE CHLORIDE ) 3 1 w/Kg U VBLKSl SBlO640 METHY 
SBli220 METHYLENECHiORlDE 1 3 1 ug/Kg 1 CROL 
SB10640, SB11220 ACETONE / 16 1 w/Kg U 

90246 VBLKWl BT208FB. BS207ER METHE LENE CHLORIDE 1 ug,L pz::; ;;yj..::y$.y ‘.‘. . . . 
ACETONE 

VBLKSl SBPS1015 METHYLENE CHLORIDE 3 w/Kg CRQL 
SBPSl 015 ACETONE 16 WKg U 

VBLKS SBPSlO25 METHYLENE CHLORIDE 2 w/Kg CRQL 

4-13 
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TABLE4-13 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

NSB [SRFI-TM1]#034 
nllv.04.94 E-49 



TABLE 4 - 14 
PESTICIDEWPCB. DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

RfiLATED ENVIRONMENTAL MB VALIDATION 

C 

pB~Ki5 ]sBii412 

I I NO 

LK02 ~SW34O, SBl1220 1 NOCONT, 

1 NOCONT, 

NSE [SRFI-TM1]#034 

rrllv.04.94 E-50 



TABLE4-15 
METALS/CYANIDE DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VAUDATION 

MANGANESE 

90202 sBPss15, SBPSgf 5MS, SBPSSI SMD, 

SBPs925 

BS202ER 

I so215 I 

BS204FB, BS203FB, BS204ER 

BERYLLIUM -0.26 uglL UJ 

BERYLLIUM 0.07 mglKg U 

LEAD 0.25 w/Kg U 

LEAD 1.25 w/L U 

ARSENIC 1.75 

LEAD 1.25 

CYANIDE 1.80 

I TIANGANESE -0.85 1 w/L UJ 

90206 SB11412 BERYLLIUM 0.07 ) mg/Kg U 

LEAD 0.25 1 ma/Ks U 
I I I -- T 

!m73n SELENIUM p.:)ij: 

I 
----- I~~11517 SE11512MS SBllS12MSD 

I--.’ 
_._,--.. - ._...-, -- - ~~ I 

I 

i o.44 i mg/Kg [<;$;~:$‘p,$ 

SCIDIUM ---.-... 1 4.98 1 ma/Ka 1 U , _. -, 
. . .,.:., .: 

BS205ER NO H20 PREP BLANK 
:~.::.:::::::::::::::::i:w I:‘:i’::.::..i:~i:i:i:i:8 ::.;. ::.:’ ..:)::&:.: ‘.. . . . ..i.....:.:.:.:.:.: . ...,., ‘Y . . . . . . . . . . . . .: .:. ,:.:. .+: :.:.;.., :...:,. .:::::.:.:::>. .::...:::.: .::.$F . .: : 

90237 1 SB10840, SE1 1220 NICKEL 1 2.01 1 n WKg 
1 0.44 ] 

mg,Kg ‘$‘,... :.::...:.:.u . . . . . . . --.I ,.,. .,. . . . . I jj ,.$.;j ;j., :;,.:::.. I I SELENIUM 

I I SODIUM 1 13.8 ) w/Kg 1 U 
-I 

9R3msF) --s”--. , I NO H20 PREP BLANK 
::::~.:::.:..I:,::::‘::.:::: :::j: :i:::i:i:::i:::::::::::::~:.: :y::: ,.. 

90246 emc3e.l n-E CPDC.n* c U ~PT.S,ULJ, cnmr~uu14 

I 

NICKFI . ..-..-- I 2.01 I n , --- I w/Kg 

SELENIUM 1 0.44 ) w/Kg U 

CALCIUM -6.25 ( mg/Kg ( 

VANADIUM 

90248 

S”UI”M 13.8 v/Kg 1 U 

CALCIUM -6.25 mg,Kg fri; ji.izil:::ir:S~~:~~:~ ;. .,j? 

VANADIUM NO H20 PREP BuNK 
SB10425, SBl O425MS, SB10425MD, 

SB10425D. SB10440 

BS208ER 

SELENIUM 

SODIUM 

CALCIUM 

VANADIUM 

NO H20 PREP BLANK 

0.44 w/Kg U 

13.8 v/Kg U 

-6.25 w/Kg J 

-0.63 mglKg J 
:::::;.;:i:;:;::: ::>>>.:: ‘i\;l:i;:‘.i . . . . . .C.jj:. ,: :I,.; j/ .:, 7:.:: :’ .., ,., . . . . . . . . . . . ‘,:... . . . . 
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. J Validation Qualifier. If a sample result for the blank contaminant was greater than 
the CRDL and less than 10 times the blank value, when the absolute of the negative 
blank value is greater than the CRDL the result was amended as estimated at the 
laboratory value. 

4.1 Trio Blanks 

Trip blanks contained organic free deionized water from the laboratory and consisted of sample 
bottles which were similar to the environmental sample containers. The trip blanks were prepared 
and packaged at the laboratory prior to the sampling event and traveled with the sample bottles to 
the site. The trip blank bottles were not opened at the site or anytime prior to laboratory analysis. 

The volatile organic compounds which were detected in the trip blank samples are listed below:. 

. GUMS Volatiles (Table 4-l 1 
methylene chloride 
chloromethane 
acetone 
chloroform 

The methylene chloride and acetone could be attributed to laboratory contamination. 
Chloromethane may be attributed to instrument contamination. Chloroform, a trihalomethane, can 
be formed when “free” chloride ions are present and may be an artifact from the water source or 
the laboratory. The presence of these compounds in the trip blanks did not result in qualification of 
the field sample results since these contaminants were either (1) not detected in associated 
environmental samples; or (2) were detected in associated environmental samples, but attributed to 
method blank contamination and qualified accordingly (See Table 4-l 2). Based on the assessment 
of the trip blanks for representativeness, the analytical data was acceptable for each SDG. 

4.2 Eauipment Rinseate Blanks 

The equipment rinseate blank was collected by rinsing a piece of sampling equipment with organic 
free deionized water. A sample of this water was collected and placed in sample containers similar 
to those used for the environmental samples. Semivoiatiles and pesticides/PCBs were not detected 
in equipment rinseate blank samples (Tables 4-3 & 4-4). Target analytes detected in the equipment 
rinseate blank samples consisted of: 

. Volatiles (Table 4-2) 
acetone 
2-butanone 

. Metals (Table 4-5) 
calcium sodium cadmium 
iron zinc copper 
magnesium aluminum cyanide 
manganese mercury 

. Sulfide (Table 4-6) 
sulfide 

The volatile compounds acetone and 2-butanone detected in the equipment rinseate blanks could 
be attributed to laboratory and/or field contamination. Both compounds are considered common 
laboratory contaminants and were also detected in method blanks associated with this project 
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Section 4.4). 2-Butanone and acetone were also detected in the source water used to collect the 
rinseate blank samples (Table 4-2). 

The inorganic analytes can be attributed to the water source, the water treatment system that was 
used to make the deionized water, or laboratory artifacts. The majority of the analytes detected 
were at concentrations below the analyte CRDLs. The analytes iron, mercury, and zinc were 
detected at concentrations above the CRDLs. There was no impact on the data due to the 
presence of iron in the rinseate blanks because the iron concentrations detected in the samples 
were above the action level noted in the rinseate blank. The presence of iron in the rinseate blanks 
could be due to groundwater concentrations. Mercury detected in the rinseate blank BS206ER 
(Table 4-5) did not impact the data because the compound was not detected in associated 
samples. Mercury detected in sample SBPS925 was qualified as U at the reported concentration 
because the rinseate blank concentration (rinseate blank BS202ER, Table 4-5) in mg/Kg was 
greater than the reported sample concentration. The analyze zinc was detected at a concentration 
greater than the associated sample concentrations. Therefore, zinc was qualified as U at the 
reponed value in sample SBPS1025, and as non-detect at the CRDL in sample SBPSl 015. The 
sulfide detected in the rinseate blanks (Table 4.6) did not impact the analytical data because 
positive sulfide results in the samples were above the action limits for qualification. In must be 
noted that an estimated conversion factor was utilized in determining the equivalent rinseate blank 
concentration in soil units (mg/L - mg/Kg) due to the QC level of the data package (Level C for 
sulfide does not require sample preparation information). 

Target compounds were detected in the equipment rinseate blank samples and some of the 
analytical data required qualification. However, based on assessment of equipment rinseate blanks 
for representativeness, the analytical data was acceptable for each SDG. 

4.3 Field Blanks 

The field blank is a sample of deionized water and/or potable water used during equipment 
decontamination. The field blank was opened to ambient field conditions. No pesticide/PCB target 
compounds were detected in the field blank samples (Tables 4-9). Target analytes detected in the 
field blank samples consisted of: 

. Volatiles (Table 4-7) 
acetone 
2-butanone 
chloroform 
bromodichloromethane 
dibromochloromethane 
bromoform 
toluene 
methvlene chloride 

. Semivolatiles (Table 4-81 
di-n-butylphthalate 
bis(2-ethylhexybphthalate 

Metals (Table 4-10) 
arsenic 
calcium 
iron 
magnesium 

barium 
copper 
lead 
potassium 

sodium 
zinc 
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. Sulfide (Table 4-l 1) 
sulfide 

The volatile compounds bromoform, chloroform, bromodichloromethane, and dibromo- 
chloromethane are trihalomethanes which can be formed when “free” chloride ions are present and 
may be an artifact from the water source or the laboratory. The 2-butanone and toluene which 
were detected in the field blanks may be attributed to the installation of new water lines in the 
water system at the site. Acetone and methylene chloride contamination could be the result of 
field and/or laboratory contamination. The compounds chloroform, bromodichloromethane, 
dibromochloromethane, and bromoform were detected only in the potable water field blanks, not in 
the DI source water used to decontaminate the sampling equipment. Acetone, 2-butanone, and 
methylene chloride were the only volatiles detected in the DI source water blank (the water used to 
decontaminate sampling equipment). Of the three (3) volatiles, acetone and 2-butanone were also 
present in the rinseate blanks (Table 4-2). However, their presence in the rinseate blanks did not 
require qualification of the associated environmental samples. Therefore, the field blank volatile 
contamination does not impact the data. The semivolatile compounds di-n-butylphthalate and 
bis(2-ethylhexyl)phthalate are common laboratory contaminants. The two (2) compounds were not 
detected in the DI source water (Table 4-8) or the equipment rinseate blanks (Table 4-3) and their 
presence in the field blanks does not impact the analytical data. In addition, the compounds (di-n- 
butylphthalate and bis(2-ethylhexyl)phthalate) were detected in method blanks associated with this 
project (Table 4- 13). 

The inorganic analytes can be attributed to the water source, the water treatment system that was 
used to make the deionized water, or laboratory artifacts. Many of the analytes detected in the 
field blanks were above the analyte CRDLs (Table 4-10). However, these analytes were detected 
in the potable water field blanks only and the detected concentrations were less than federal 
Primary Drinking Water MCLs. The analytes calcium, magnesium and sodium are naturally 
occurring salts and are commonly found in potable water. The analytes detected in the 01 field 
blanks were less than the analyte CRDLs. The DI field blanks represent the source water used to 
decontaminate the sampling equipment. Although the results in the field blanks cannot be 
compared directly to the soil data, they should be considered in the interpretation of environmental 
data. The rinseate blanks give a more accurate evaluation of equipment contamination. Therefore, 
qualification of the inorganic results were based on rinseate blank contamination. The field blank 
results did not impact the environmental data. 

Although target compounds/analytes were detected in the field blanks none of the sample data 
required qualification. Based on assessment of field blanks for representativeness, the analytical 
data was acceptable for each SDG. 

4.4 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the laboratory at the time 
of analysis. Method blanks undergo the same analytical process as the corresponding 
environmental samples and associated field blanks. The purpose of the method blank is to assess 
the potential for target analytes to “contaminate” the sample during analysis. Pesticides target 
compounds were not detected in method blank samples (Table 4-14). Target analytes detected in 
the method blank samples consisted of: 

. GUMS Volatiles (Table 4-12) 
acetone 
methylene chloride 
2-butanone 

NSB [SW-TM1]#034 
miv.04.94 

4-19 

E-54 



Semivolatile Organics (Table 4-l 31 
di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 
butylbenzylphthalate 

Metals (Table 4-l 4) 
calcium manganese 
sodium arsenic 
vanadium zinc 
beryllium selenium 
lead nickel 

The detectable acetone, methylene chloride, 2-butanone, bis(2-ethylhexyl)phthalate, 
butylbenzylphthalate, and di-n-butylphthalate results are common laboratory contaminants and are 
attributed to laboratory contamination. The inorganic analytes can be attributed to the water 
source, the water treatment system that was used to make the deionized water, or laboratory 
artifacts. 

Because target analytes were detected in some of the method blanks, some of the analytical results 
were qualified. However, based on assessment of method blanks for representativeness the 
analytical data was acceptable for each SDG. 

4.5 Holdinq Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent by the regulatory agencies. A reasonable time limit is imposed under which the samples 
must be extracted or prepared and then analyzed. The holding times regulations assume that the 
samples have been properly preserved according to the guidelines, either at the laboratory or in the 
field. Analytical results from samples with holding time violations are qualified as estimated, JNJ, 
due to the potential for the concentration of constituents (i.e. in a water sample which is allowed to 
evaporate) the degradation of constituents (i.e. in a soil sample over time). 

All holding time requirements, both extraction and analytical, were met by the laboratory for all 
fractions, with the exception of three (3) samples for the semivolatile fraction. The samples were 
re-extracted and reanalyzed because of deficiencies noted in the initial analysis. Two (2) samples, 
SBPS915 and SBPS925, were “rejected” in favor of the results from the re-extraction and reanalysis 
due to phthalate contamination noted in the original analysis. Sample SB203FB was rejected in 
favor of the re-extraction and reanalysis, due to a zero percent (0%) surrogate recovery. The three 
(3) samples were re-extracted outside hold time and positive and non-detect results were qualified, 
J/UJ. 
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5.0 COMPARABILITY 

Comparability is a qualitative measure designed to express the confidence with which one data set 
may be compared to another. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to Table 5-l below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the 
samples should assure comparability of the analytical data. 

TABLE 5-l 
USEPA Procedures (CLP Methodologies) 

U.S. EPA Method Description 

CLP SOW OLMOI .8 
CLP SOW OLM01.8 
CLP SOW OLMOl.8 
CLP SOW ILM02.1 
EPA 376.1 

CLP TCL Volatile Organics 
CLP TCL Semivolatile Organics 
CLP TCL Pesticides/PCBs 
CLP TAL Metals with Cyanide 
Sulfide 
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6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared with the amount expected to be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 85 percent useable data. 
Unusable analytical data are those results reported by the laboratory but rejected during the data 
validation process. None of the analytical data in this project was rejected. A summary of the 
completeness goal for NSB Kingsbay Supplemental RFI for Site 17 is provided in Table 6-1. For 
more detailed completeness goal tables, please refer to Appendix C. 

TABLE 6-1 
COMPLETION GOAL I >85%) 

QC SB OVERALL 

GC/MS Volatiles 100.0 100.0 100.0 
GC/MS Semivolatiles 100.0 100.0 100.0 
Pesticide/PCBs 100.0 100.0 100.0 
Metals/Cyanide 100.0 100.0 100.0 
Sulfide 100.0 100.0 100.0 

MATRIX KEY 
QC = QC Samples 
SB = Soil Boring Samples 

The completeness goal of 85% for each fraction of analytical data for each matrix was met. A 
detailed narrative on fractions containing qualified data which was not previously addressed follows. 

Volatiles The positive results reported for acetone in volatile samples BS201 FB and SBPS925 were 
“rejected” in favor of the acetone results reported from a dilution analysis of the samples because 
the results from the undiluted analysis were outside the linear range of the calibration curves. This 
action does not constitute a true rejection since viable results were obtained from the dilution 
analyses. Therefore, the “rejections” were not counted in the rejection tables and did not affect the 
completeness results. 

Semivolatiles Two (21 samples, SBPS915 and SBPS925, were “rejected” in favor of the results 
from the re-extraction and reanalysis due to phthalate contamination noted in the original analysis. 
Sample SB203FB was rejected in favor of the re-extraction and reanalysis, due to a zero percent 
(0%) surrogate recovery. The three 13) samples were re-extracted outside hold time and positive 
and non-detect results were qualified, J/UJ. However, since viable results were obtained for all 
data points, the “rejections” were not counted in rejection tables and did not affect completeness 
results. 

Volatiles and Semivolatiles Target compounds for both the volatile and semivolatile fractions were 
qualified because of non-compliant calibrations in some SDGs. Twelve (12) volatile compounds 
and six (6) semivolatile compounds did not always meet the initial and/or continuing calibration 
criteria for RRF (Relative Response Factor), RSD (Relative Standard Deviation), and %D (Percent 
Difference). All results qualified for calibration % RSD and % D deficiencies (JIUJ) are considered 
to be useable. For the compounds in the GC/MS volatile and semivolatile analyses that did not 
meet calibration criteria, all positive results are qualified as estimated (J) (%Ds >25%) and all non 
detect results are qualified as estimated (UJ) (> 50% D c 90%) due to calibration deficiencies. 

6-l 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to address 
the qualification of the data in regards to evaluation of the presence, magnitude and characteristics 
of hazardous substances at NSB Kingsbay. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 96 percent. Tables 7-l and 7-2 provides a tabulation of the 
assessment of PARCC criteria each SDG for the soil samples, and quality control samples, 
respectively. 
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TABLE 7-1 
PARCC CRITERIA SUMMARY 

SOIL BORING SAMPLES 

NSB KINGSBAY SUPPLEMENTAL Rfl 

90230/31 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

90237/38 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

90249147 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

9024.0149 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

7-2 

NS6 [SW-TM1]#034 
rnlb.04.94 E-59 



TABLE 7-2 
PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 
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mlv.04.94 E-60 



REFERENCES 

ABB Environmental Services, Inc., Supplemental RFI Work Plan for Site 1 1. Old Camden 
County Landfill, NSB Kingsbay. Kingsbay, Georgia. Volume I. September, 1993. Draft Final. 

ABB Environmental Services, Inc., Supplemental RFI Sampling and Analysis Plan for Site 1 1. 
Old Camden County Landfill, NSB Kingsbay. Kingsbay, Georgia. Volume II. September, 
1993. Draft Final. 

ABB Environmental Services, Inc., Supplemental RFI Health and Safety Plan for Site 1 1. Old 
Camden County Landfill, NSB Kingsbay. Kingsbay, Georgia. Volume II. September, 1993. 
Draft Final. 

Geraghty & Miller, Inc., 1991 b. Navy Installation Restoration Program Plan, Naval Air 
Station, Jacksonville, Florida. Volume 1: Organization and Planning, Prepared 
SOUTHNAVFACENGCOM. September. 

Geraghty & Miller, Inc., 1991 b. Navy Installation Restoration Program Plan, Naval Air 
Station, Jacksonville, Florida. Volume 4: Basic Site Work Plan. Prepared 
SOUTHNAVFACENGCOM. September. Updated 1992. 

Naval Energy and Environmental Support Activity (NEESA), 1988., Sampling and Chemical 
Analysis Quality Assurance Requirements for the Navy Installation Restoration Program, 
Naval Energy and Environmental Support, 20.2-047B. June 1988. 

USEPA, 1988a., Laboratory Data Validation Functional Guidelines for Evaluating Inorganic 
Analyses, United States Environmental Protection Agency, July 1988. 

USEPA, 1991 a., National Functional Guidelines for Organic Data Review, United States 
Environmental Protection Agency, June 1991. 

USEPA, 1990a., Guidance for Data Usability in Risk Assessment, United States 
Environmental Protection Agency, EPA 540 G-90/008, October 1990. 

USEPA, 1990b., Statement of Work for Organic Analysis, Multi-Media, Multi-Concentration, 
United States Environmental Protection Agency Contracts Laboratory Program, Document 
No. OLM01.8, June 1991. 

USEPA, 199Oc., Statement of Work for Inorganic Analysis, Multi-Media, Multi- 
Concentration, United States Environmental Protection Agency Contracts Laboratory 
Program, Document No. ILM02.1, March 1990. 

NSB [SRFI-TM1]#034 
rnlv.04.9a 

R-l 

E-61 



NS6 (SRFI-TMl]YO34 
rnlV.04.94 

APPENDIX C 

REJECTED DATA SUMMARY 

E-62 



N
SF! 

[SR
FI-TM

l]X034 

m
lv.04.94 

E
-63 



TABLE C - 2 
SEMIVOLATILES - REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL RFI 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 

& FIELD DUPLICATES) 

SB = SOIL BORING (SB) SAMPLES 

* 64 TARGET COMPOUNDS PER SAMPLE 



TABLE C - 3 
PESTICIDES/PCBS - REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL RFI 

COMPLETION GOAL (~85%) 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 

81 FIELD DUPLICATES) 

SB = SOIL BORING (SB) SAMPLES 

* 28 TARGET COMPOUNDS PER SAMPLE 



TABLE C - 4 
METALS/CYANIDE - REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL AFI 

GRAND TOTAL 1 13 1 

100.0% 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 

& FIELD DUPLICATES) 

SB = SOIL BORING (SB) SAMPLES 

OVERALL 

l 24 TARGET ANALYTES/COMPOUNDS PER SAMPLE 



? 
% TABLE C - 5 

SULFIDE-REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL RFI 

cO,,,,PLET,O,,, GoAL (>a594 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 

& FIELD DUPLICATES) 

SB = SOIL BORING (SB) SAMPLES 

* 1 TARGET COMPOUND PER SAMPLE 
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TABLE A - 1 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

I /CAL = INITIAL CALIBRATlON = %RSD SDG 90184 SDG 90202 

CC/U = CONTINUING CALIBRATION = %D CCALl CCALP ICALl CCALl CCALS - - - - - - ~. 
102893 102893 1104!33 111193 111093 

HP1 HP1 4500 HP1 4500 

RRF/%D RRF/%D RRF/%RSD RRF/%D RRF/%D 

CHLOROETHANE 

4-METHYL-PPENTANONE 

2-HEXANONE 

1 ,1,2,2-TETRACHLOROETHANE 

ACETONE 

2-BUTANONE 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90184 

CCALI : BT201 FB 

CCAL2: SB10125D, SB10145, SB10175, SB10125MS, SB10125MSD 

SDG 90192 

ICALI : NONE 

CCALl : SBPS925 

CCAL2: BT203FB, BS202ER 



TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

/CAL = INITIAL CALIBRATION = %RSD SDG 90215 

CCAL = CONTINUING CAL/BRAT/ON = %D ICALl I CCALl I CCALl 

111693 112293 111193 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90215 

ICALI : NONE 

CCALI : BT205FB, BS204FB, BS203FB 

SDG 90206 

CCALI: SB11412 

SDG 90230 

ICAL 1: SB11512, SB11512MS, SB11512MSD 

SDG 90237 

ICALI: SB10840, SB11220 

(,‘,‘f~ ,.,...: i..... . . . . . . . . . . . . . . 

~~ 
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5 TABLE A - 1, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

m 
4 

ICAL = 1NlTlAL CALIBRATION = %RSD SDG 90246 SDG 90248 I 
CCAL = CONTINUING CALIBRATION = %D ICALl I CCALl CCALS ICALl 1 CCALl 1 

! ! ! 
I 

DATE 113093 112993 120193 113093 120393 
INSTRUMENT ID 

CALIBRATION CRITERIA 
I 45ooc I HP1 45ooc 45ooc HP1 
1 RRF/%RSD 1 RRF/%D RRF/%D RRF/%RSD RRF/%D 

-40 A 
2-HEXANONE 

:j:::‘::~::‘:‘::::w:i:~:::~:~:~:~~~~:~ ..: :.:.:.:.:~‘.~::;:~:,:.:.:.:~~,~,~.~,~ :.:.:.f:.~.:.~.~,:,l~~, ::yy::.: ..:.:, :.:.:.:.:.: .:.:, y :.:, :’ C,i,. :,..y.> ,.,. 
1 ,I ,2,2-TETRACHLOROETHANE 

ACETONE 

BENZENE 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90246 

ICALI : SBPSI 015 

CCALI : BT208FB, BS207ER 

CCAL2: SBPS1025 

SDG 90248 

ICALl: SB10425, SB10425D 

CCALI: BS208ER, BT209FB 



< 
3 

’ TABLEA- 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 
NSB KINGSBAY SUPPLEMENTAL RFI 

TICAl = INITIAL CAMIRATION = %RSD :DG 90192 I .-..- ..-...._ -.- ___.._.. -.~ 
ISRATION = % 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90184 
ICALl : NONE 
CCALl : BS201 ER 
SDG 90192 
ICALl : NONE 
CCALl : BS202F9, BS201 FB 
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’ TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 
NSB KINGSBAY SUPPLEMENTAL RFI 

ICAL = INITIAL CALIBRATION = %RSD 
CCAL = CONTlNUlNG CALIBRATION = % 
DATE 
INSTRUMENT ID 
CALIBRATION CRITERIA 
2,4-DINITROPHENOL 
4-NITROANILINE 
BENZO(K)FLUORANTHENE 
3.3’-DICHLOROBENZIDINE 

Y 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 90202 
ICALl : NONE 
CCALl : BS202ER, SBPS915,‘SBPS925 
CCAL2: SBPS915_RE, SBPS925-RE 
SDG 90215 
ICALl : NONE 



’ TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 
NSB KINGSBAY SUPPLEMENTAL RFI 

1206 1 SDG 90246 f/CAL = INITIAL CAllBRATlON = %RSD 
bCAL = CONTlNUlNG CAL/BRAT/ON = % ] ICAL I CCALl ! CCALl I CCALP 
DATE 111993 112293 120193 120993 
INSTRUMENT ID 4000 4000 FINY FINY 

CALIBRATION CRITERIA RRF/%RSD RRF/%D RRF/%D RRFl%D 
m c 
2 7 4-DINITROPHENOL 

I 38.7 1 40.5 I 

IBKIFLUORANTHENE 

-PHENOL 

SDGS, STANDARDS, AND ASSOCIATED SAMPL 

SDG 90206 
ICALl : NONE 
CCALl : BS203ER 
SDG 90246 
CCALl : BS207ER 
CCAL2: SBPSlO25, SBPSl 015 

. . 



INITIAL AND CONTINUING CALIBRATION 

PESTICIDES COMPOUNDS 

MIG/Dewane Landflll RI/FS 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG RWOlOl 

ICALI : RWOIOI, RWOIOI MW, RWO 

SDG 07229 

101 MSD, RW0201, RW0301, RW0401, RW0501 

ICALI : 560203, SB0203MS, SB0203MSD 

ICALP: SBO503, SB9503, SBO402 

SDG 07164 

ICALl: 569103, SBO103, SB0103MS, SB0103MSD, DWOIOI, SBOOIR 

SDG 10136 

CCALI : SD0401, SDO301, SD0801 
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TABLE B - 1 
SOIL SAMPLE SERIAL DlLUTlON 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

ANTIMONY WI/L 
ARSENIC w/L 
BARIUM q/L 
BERYLLIUM us/L 

NC 

NA 

2.0 

100 

CADMIUM 

CALCIUM 

CHROMIUM 

w/L NC 

WL 17.6 

us/L 40.1 

THALLIUM w/L NA 

VANADIUM w/L 1.4 

ZINC q/L 14.7 

l - INDICATES VALUE OUTSIDE GC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90164: SBl 0125, SBl 0125D, SBl 0145, SBll75 

+I-1 0% RULE ONLY APPUES TO RESULTS GREATER THAN 50 llMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE B - 1, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

ANTIMONY ug/L NC 

ARSENIC w/L NA 

BARIUM w/L 42.0 

BERYLLIUM ug/L 100 

LEAD w/L I NA 

MAGNESIUM w/L 37.3 

MANGA 

Ml 

NESE 

:RCURY 

INiCKEL 

POTASSIUM 

I ug/L 5.6 

w/L NA 

I us/L NC -. 4 

SE 

w/L NC 

iLENlUM w/L NA 

SILVER UdL NC 

SODIUM I- w/L 100 
THALLIUM w/L NA 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATlON DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90202: SBPS915, SB-S925 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE B - 1, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

SAMPLE S811412L 1 SDG 90206 1 

IBARIUM I us/L I 31.2 1 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

w/L 100 

w/L NC 

w/L 42.2 

us/L 100 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

WL NC 

w/L 100 

w/L 4.2 

q/L 

q/L 
ug/L 

w/L 

q/L 

w/L 

w/L 
us/L 

NA 

16.4 

1.8 

NA 

NC 

NC 

NA 

NC 

SODIUM w/L 100 

THALLIUM ug/L NA 

VANADIUM ug/L 100 

ZINC w/L 63.2 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90206: SB11412 

COMPOUND 

+/-lo% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 

NSB [SRFI-TMllXO34 
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TABLE B - 1, CONTINUED 
SOIL SAMPLE SERIAL DlLUTlON 

METALS SUMMARY TABLE 

NSB KINGSSAY SUPPLEMENTAL RFI 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90230: Sal151 2 

+/-lo% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE B - 1, CONTINUED 
SOIL SAMPLE SERIAL DlLUTlON 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFl 

SAMPLE SB11220L I SDG 

CALCIUM xl/L 4.7 
CHROMIUM w/L 100 

MERCURY WL NA 
I 

NICKEL w/L 100 

POTASSIUM w/L NC 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH 

NA DENOTES COMPOUND NOT ANALYZED FOR 
SAMPLES 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90237: SB10840, SB11220 

+/-lo% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE B - 1, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

IANT~MONY ~~ ~ I w/L I NC 1 

ARSENIC ! w/L I NA 

BARIUM ug/L 100 

BERYLLIUM w/L NC 

CADMIUM uglL NC 

CALCIUM w/L 24.2 

COBALT 

COPPER 

ICHROMIUM I q/L ( 110 ] 

I I w/L NC 

uglL NC 

IRON ug/L 7.0 

LEAD w/L NA 

IMAGNESIUM ug/L 27.3 
L 

IANGANESE 

MERCURY 

w/L I 0.3 

ug/L I NA 
I 

bJlCKEL w/L NC 
1 
POTASSIUM 

SELENIUM 

ISILVER I W/L I NC 
I 

c 

~ 
I w/L I NC 

w/L NA 
.- 

~ 
kODlUM w/L 177 

THALLIUM u9lL NA 

VANADIUM WL I 100 

ZINC I ug/L 100 

l - INDICATES VALUE OUfSlDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90246: SBPS1015. SBPS1025 

COMPOUND 1 RPD 

AU ICP COMPOUNDS +I-1 0% 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO UMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE B - 1, CONTINUED 
SOIL SAMPLE SERIAL DILUTION 

MflALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

ANTIMONY I WL NC 

ARSENIC UQIL NA 

BARIUM ug/L 6.2 

BERYLLIUM UdL NC 

CADMIUM w/L NC 

CALCIUM w/L 100 

CHROMIUM UdL 100 

COBALT ! WL 1 100 

C 
r 

:OPPER 

IIRON 

w/L 100 

w/L 2.3 

ILEAD I us/L I NA ~ I -s.- 4 
MAGNESIUM w/L 13.6 

MANGANESE WL 9.1 

MERCURY w/L NA 

NICKEL w/L 100 

POTASSIUM w/L NC 

SELENIUM w/L NA 

SILVER w/L NC 

SODIUM w/L 166 

THALLIUM w/L NA 

VANADIUM w/L 100 

ZINC WL 2.4 i 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90246: SB10425. SB10425Q SB10440 

COMPOUND RPD 
; ..\: . . . . . ~.1.1.1.:.:.:.:.:.1.1.:~.:.:.:.:.~.:~.~.:.~.:.:.:.:.:.~.:.:.~.:.:.~.~.~.~.:.:.~.~.~.~.~.~.~. .:.:.:::.::~:.:.::.._:i::~~~:.::::.:: .,.,.,.,.. ,.,.,.,._.i,,,.i,.,., i,.,.,.,.i,.,_ ,.,.,._ .._.. . . . . ..\ 
>....‘.i ,...i .I.. ~~:(.:.:.:.:.:.‘~~..:.:.:.:.:.: :.i:.>>>...... .A.. “L:::~~::::::;::::::::::::::::~::~:::::: WAER,SOIL 

L AU ICP COMPOUNDS +/-lo% 

+/-lo% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE B - 2 
QC WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

’ - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90192: BS201 FB. BS202FB 

+I-1 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 

NS6 [SfiFl-TM1]#034 
nlv.04.94 E-84 



TABLE B - 2, CONTINUED 
QC WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RR 

SAMPLE BS204FBL SDG 90215 

ICALCIUM I ualL I NC 1 
CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

NC 

NC 

NC 

NC 

NA 

NC 

NC 

W/L NA 

W/L NC 

UQIL NC 

w/L NA 

w/L NC 

w/L 100 

w/L NA 

ug/L NC 

[ZINC I w/L NC J 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90215: BS203FB, BS204ER, BS204FB 

+I-1 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 
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APPENDIX F 

PARCC REPORT FOR GROUNDWATER DATA 
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1 .O INTRODUCTION 

Prior to evaluating the data for precision, accuracy, representativeness, comparability, and 
completeness (PARCC) criteria the laboratory reviewed the data package and the data also was 
independently reviewed and validated using the Naval Energy and Environmental and Support 
Activity (NEESA) guidance document 20.2-047B (1988) entitled, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy lnstallatian Program. Before the laboratory released 
the chemical analytical results, both the sample and laboratory QC data were carefully reviewed in 
order to verify sample identity, instrument calibration, detection limits, dilution factors, numerical 
computations, accuracy of transcriptions, and chemical interpretations. Additionally, the QC data 
were reduced and spike recoveries were included in control charts, and the resulting data were 
reviewed to ascertain whether they were within the laboratory defined limits for accuracy and 
precision. The data were compiled into a NEESA Level D (Level C for Appendix IX and Sulfide) data 
package and any nonconforming data were discussed in the data package cover letter and case 
narrative. 

The Level C or D data packages were then reviewed and validated by Heartland Environmental 
Services, Inc., Missouri (Heartland). Data validation is the technical review of a data package using 
criteria established in the data quality objectives, the quality assurance project plan and guidance 
documents prepared by the United States Environmental Protection Agency (USEPA) for the 
validation of organic and inorganic analytical data (USEPA 1990a and 1990b) as specified by 
NEESA document 20.2-0478, 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following. 

u Undetected. The analyte was not detected above the contract required quantitation 
limit (CRQL). The “U” designator also is used to qualify common laboratory 
contaminants. The “U” designator is applied to an environmental sample when the 
laboratory contaminant is detected in an environmental sample at a concentration 
less than 5 times (I 0 times for common laboratory contaminants) the value of the 
concentration detected in any corresponding field QC blank, method blank or 
preparation blanks. 

.! Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The “J” designator is used to qualify an analyte that was present at a 
concentration between the CRQL/CRDL and method detection limit (MDL) or the 
data “failed” some of the analytical validation criteria but not sufficient to reject the 
data and when combined with the U designator the quantitation limit is estimated. 

E Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level C or D data package with the analytical functional guideline criteria. The “R” 
designator indicates a significant variance in acceptable laboratory performance. 
Either re-analysis or re-sampling and analysis would be necessary to determine the 
presence or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA 
document 20.2-0478, the data were evaluated by Heartland using the PARCCs criteria included in 
the Data Quality Objectives (DQOs) of the Work Plan for NSB Kingsbay, Kingsbay Georgia. The 
following sections present a brief description of PARCCs criteria. 

NSB [SRFI-TM1]#034 
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Precision. Precision is a measure of the agreement or repeatability of a set of replicate results 
obtained from duplicate laboratory analyses of samples collected from the same location/depth 
interval. Precision was calculated from laboratory analytical data and cannot be measured directly. 
Precision is expressed as the Relative Percent Difference (RPD) between analytical values for two 
samples divided by the average of their analytical values. Precision is calculated using the 
expression: 

RPD = (Dl-D2) / (%I01 +D2)) x 100 

Dl and D2 are the reported values for the duplicate sample pair. Precision was evaluated using 
field duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
Percent for the water matrix. Precision for MS/MSD/MD samples was assessed by using the target 
analyte specific RPD criteria for the spiked compounds and the sample duplicates. 

Accuracy. Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy can be calculated from the analytical data 
and was not measured directly. Accuracy is used to identify the bias in a given measurement 
system (i.e. laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed 
by reviewing the Percent Recovery (%R1 between the true value of the spike analyte and the actual 
analytical value. Accuracy is calculated using the equation: 

%R = ((A-B)/(Z) x 100 
A = Measured concentration of the spiked analyte. 
B = Measured concentration of the spiked compound in the unspiked 

sample. 
c = True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound and a 
designated field sample was spiked in duplicate (MS/MSD) with a known mixture of target 
compounds; and for inorganic analyses, each chosen matrix spike and matrix duplicate pair was 
spiked with a known reference material before digestion. Internal standard recoveries were used to 
evaluate accuracy for the dioxin/furan matrix because the method does not utilize surrogate 
compounds. Each of these approaches provides a measure of the matrix effects on the analytical 
accuracy. 

Representativeness. Representativeness is a qualitative measure of the degree to which sample 
data accurately and precisely represent a characteristic environmental condition. Representa- 
tiveness is a subjective parameter and is used to evaluate the efficacy of the sampling plan design. 
Representativeness was evaluated using the field and laboratory QC blank sample results. QC blank 
samples are equipment rinseate blanks, field blanks, trip blanks, laboratory method blanks for 
organic analysis and laboratory preparation blanks for inorganic analysis. Positive detection of 
target analytes in the QC blank samples identify contaminants that possibly were introduced to the 
associated environmental sample during sample collection, transport or laboratory analysis. 
Representativeness was also evaluated used the defined extraction and analytical holding time 
requirements set forth in the Work Plan for NSB Kingsbay or the analytical methodology. 

Comparability. Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by the 

1-2 
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other PARCC parameters because only when precision and accuracy are known can data sets be 
compared with confidence. 

Comoleteness. Completeness is defined as the percentage of measurements that are judged to be 
valid compared to the total number of measurements made. Valid usable data are values that were 
not qualified as rejected (R qualifier) during data validation. A goal of 85 percent usable data was 
established in the Work Plan for NSB Kingsbay. Completeness equals the total number of analytes 
for each matrix minus the total number of rejected analytes divided by the total number of analytes 
multiplied by 100. 
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2.0 PRECISION 

The following section describes the evaluation of precision for volatile organic compounds, 
semivolatile organic compounds, dioxin/furans, pesticides and polychlorinated biphenyls (PCBs), 
organophosphorous pesticides, herbicides, metals/cyanide, and sulfide. Duplicate samples are 
evaluated for precision only when contaminants are detected in both the environmental sample and 
the sample’s duplicate. A ND in the RPD column of the spreadsheet indicates that a RPD 
calculation was not required because one result was a non-detect and the other result was less than 
the compound/analyte CRQLKRDL. Environmental samples and their respective duplicates may not 
exhibit positive results for all compounds found at or near the contract required quantitation limit 
(CRQL) or detection limit (CRDU because of low levels of contamination found at a site. Duplicates 
with Relative Percent Differences (RPDs) within control limits indicate adequate sampling practices 
and/or good analytical precision. Duplicates with RPDs outside the control limits may result from 
inappropriate sampling procedures, matrix interferences, or non-homogeneity of the sample matrix. 
In addition, poor precision can be attributed to deviation(s) from the analytical methodology or to 
poor reproducibility of target analyte concentrations at or near the required quantitation or detection 
limits (CRQLs or CRDLs). The acceptance criteria for evaluating precision of field duplicate 
analvtical results is a RPD of 20 for the water matrix. 

Field duplicates were submitted for validation for all analytical fractions. The percentage of 
duplicate samples collected for this project was greater than ten percent. The following Sections 
summarize the evaluation of analytical precision for the water field samples for the following 
analytical groups: 

Low Concentration volatile organic compounds (L.C. VOCs); 
semivolatile organic compounds (SVOCs); 
dioxin/furans (D/Fs); 
pesticides, PCBs; 
organophosphorous pesticides; 
herbicides; 
metals/cyanide; and 
sulfide. 

Duplicate precision was assessed using both environmental sample and associated duplicates and 
matrix spike/matrix spike duplicates/matrix duplicates (MS/MSD/MDs). 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-f through 2-8 for the water matrix. Tabulation of the results assessing precision based on 
the reproducibility between spike sample/duplicate sample pairs are presented in Tables 2-9 through 
2-l 6 for the water matrix. 

In addition, to assess whether instrument calibration for volatile and semivolatile analytical methods 
resulted in non-compliant duplicate precision, tables were made of calibrations for each sample 
delivery group (SDG) which exhibited non-compliant calibrations. These are included in Appendix 
A. The calibrations associated with the pesticide/PCB, organophosphorous pesticides, and herbicide 
fractions did not exhibit any non-compliance which resulted in data qualification. Therefore, tables 
were not prepared for these fractions. To assess the potential for non-compliance in metals 
analytical data, caused by physical and/or chemical interferences and indicated by non-compliant 
serial dilution results, tables were prepared of serial dilution results. These are included in Appendix 
B. 
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LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

92024 

92026 

92037 

92038 

SAMPLE ID 

1 lAGWO1 

12GWOl 

17BGWOl 

TOTAL SAMI 

22BGWOl 

1 NO. ASSC. 1 t SAMPLE! DUP 1 MAX 1 1 

WPTFR 
I 

4 I CARBON DISULFIDE I 2 I 4 1 20% 1 67% 1 - 
..-. . I t 

I 
1 .I-DICHLOROETHANE i 0.6 t 0.6 1 20% 0% 

.- ’ 20 1 20% 5% I as-1.2-DICHLOROETHENE t 1Y 1 
..--*-* .I #..-.-rYl lF.lF -- 

SAMPLES 

6 

COMPOUND 

16 

9 

2-BUTANONE 61 0 20% 200% 
BENZENE 0.5 0 20% ND 

4-METHYL-2-PENTANONE 78 10 20% 155% 

I nlu-lLunue I netYe , 0.5 0.5 20% 0% 

BENZENE I 6 6 20% 0% 

I 
TOLUENE 1 13 .- 12 20% 0% 

CHLOROBENZENE I 1 t 1 20% 0% 

I 

C-I *.,a .-.r.,-wF-.,r -. 

XYLENE t Il-iYLUtNLCNt (TOTAL) I 1 54 15 1 t 56 14 20% 20% 4% 7% 

ES 35 

11.4% 11 4 73.3% 
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SEMIVOLATILE ORGANIC COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

92024 

92028 

92037 

92038 22BGWOl WATER 

SAMPLE ID MATRIX 

11 AGWOl WATER 

12GWOl WATER 

17BGWOi WATER 

TOTAL SAMPLES 35 

; 

% WITHIN 

RPD LIMIT 

33.3% 
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PESTICIDE/PC6 COMPOUNDS 
WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

% OF 
DUPLICATE % WITHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT 

11.4% 1 0 100.0% 
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’ TABLE215 
ORGANOPHOSPHOROUS PESTICIDE COMPOUNDS 
WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 

92022 11 BGWOl WATER 3 NO COMPOUNDS DETECTED ~~ ~~~~~~ J 
TOTAL SAMPLES 3 

I % OF I I I I 
1 DUPLICATE 1 % WITHIN 

2-6 



TABLE 2 - 6 
HERBICIDES COMPOUNDS 
WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD 

92022 11 BGWOl WATER 3 NO COMPOUNDS DETECTED $y :,w.y,-m,.. ..yy.. $.‘+. :’ : ~~~:~~~~~~~~~~~~~ n........ . . . . ::. .I ::. >, ,. . . . . . . . . . . . . . . . :.>s,:<.: . . . . . . . . . . . . . x . . . . . . . . . . . :.. ., . . . . . ,_, . . . (( . . .:. . . . . . . :. . . . . . . . . . . . . . . ,, 
TOTAL SAMPLES 3 

% OF 
DUPLICATE % WITHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT 

I 
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TABLE 2 - 7 
METALS AND CYANIDE 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

92028 

92024 

SAMPLE ID MATRIX 
12GWOl WATER 

1 lAGWO1 WATER 

NO.ASSC. 1 1 SAMPLE 1 DUP 1 MAX 1 I 
SAMPLES ANALYTE 1 CONC. 1 CONC RPD 1 RPD 

16 ALUMINUM 3930 4160 20% 1 6% 1 1 1 ) 

ND 

5% 

ARSENIC 2.7 0 20% 

BARIUM 31.8 33.3 20% 

BERYLLIUM 0.21 0.21 20% 0% 
CALCIUM 1510 1500 20% 1% 

CHROMIUM 8.2 5.8 20% 34% 

COBALT 
^^ 24% 2.e 2.2 1 20% 

COPPER 3.1 3.8 1 20% 20% 

IRON 3810 ,?mn I 3Q% 0% I-__ --I- -.- 
I 

..- 
MAGNESIUM ( 1350 1 1360 1 20% ( 1% 

t MANGANESE NICKEL 1 20.2 0 1 ) 20.2 7.4 1 1 20% 20% 1 1 0% ND 

NSB [SPFI-TM1]#034 
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TABLE 2 - 7, CONTINUED 
METALS AND CYANIDE 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL Rfl 

SDG 

92037 

SAMPLE ID 

22BGWOl 

17BGWOl 

MATRIX 

WAER 4 

WATER 

NICKEL 5.9 0 20% ND 

POTASSIUM 19100 19000 20% 1% 

SODIUM 39300 39000 20% 1% 

VANADIUM 6.4 6.6 20% 3% 

ZINC 51.6 49.2 20% 5% 

9 ALUMINUM 1460 1700 20% 15% 

NO.ASSC. 1 

SAMPLES 

1 SAMPLE 1 DUP 1 MAX 1 

ANALYTE 

ALUMINUM 
lSENlC 

CONC. CONC RPD 1 RPD 

1770 1580 20% I 11% 
28 26 20% 

.-- 

AR--. ..- -.- _.- __._ 7% 

BAR IIUM 1 29.6 1 28.1 20% 5% 

CALCIUM 1 7570 1 7280 20% 4% 

CHROMIUM 1 5.5 1 5.6 20% 2% 

I COPPER I 13.4 I 0 / 20% 1 ND 1 

IRoN 931 I 923 20% 1% 

LEAD 2.9 ] 0 20% ND 

MAGNESIUM 1140 : :110 20% 3% 

MANGANESE 13.2 i 12.8 20% 3% 

%OF 

DUPLICATES 

I ARSENIC 1 6.3 1 6.4 1 20% 1 2% 1 

BARIUM 39.9 40 20% 0% 

BERYLLIUM 0 0.19 20% ND 

CALCIUM 3220 3560 20% 10% 

CHROMIUM 7.8 7.9 20% 1% 

COPPER 16.5 14.6 20% 12% 

I IRON 1590 1670 I 20% I 5% 

TOTAL SAMPLES 35 

2-9 
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’ TABLE298 
SULFIDE 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

NO. ASSC. SAMPLE DUP MAX 

SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 
92023 11 AGWOl WATER 3 SULFIDE 1.6 1.5 20% 6% 
92026 12GWOl WATER 16 SULFIDE 0.4 0.2 20% 67% 
92036 17BGWOl WATER 16 SULFIDE 0.2 0.2 20% 0% 

22BGWOl WATER SULFIDE 2.2 2 20% 10% 

TOTAL SAMPLES 35 

% OF 

DUPLICATES 

COLLECTED RPD IN 

% WITHIN 

RPD OUT RPD LIMIT 

10.5% 3 1 75.0% 

I 
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TABLE 2 - 9 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

I WL 0 1 

1,2-DICHLOROETHANE ug/L 60 100 22 

CARBON TiXRACHLORlDE w/L loo 100 0 

1.2-DICHLOROPROPANE w/L 100 120 18 

CIS-1,3-DICHLORO PROPENE w/L 1 00 1 80 ) 0 

TRICHL .OROETHENE ! WL 1 100 1 100 I 0 

1 ,l ,P-TRICHLOROETHANE w/L 1 80 1 100 1 0 

BENZENE ! q/L 100 100 1 0 

e 

TETRACHLOl 

1,2-DIB 

1.4-DICHLROROB #ENZEb 

IROMOFORM w/L ) 80 1 80 1 0 I 
3OffHENE q/L 100 100 0 

ROMOETHANE w/L 60 80 0 

JE WL 60 80 0 

l DENOTES VALUE NOT WITHIN QA/GC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92024: 11 CGWOl , 06GW01, 07GWOl. 11 AGWOl , 11 AGWOl 0, OBCGWOl 

92028: 008GWQl , 08AGWOl , 09GW01, 14GW01, 01 GWOl , 

12GW01, 12GW010, 15GW01, 18GWOl 

92033: 21 GWOl , 20GW01, 17AGWO1, 17CGWOl( 19BGWOl , 03CGWOl 

NSB [SRFI-TM7]#034 
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TABLE 2 - 9, CONTINUED 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPUCATES 

NSB KINGSBAY SUPPLEMENTAL RR 

MS = MATRIX SPIKE SAMPLE 178GW01 

t&SD = MATRIX SPIKE DUPLICATE 

RPD = RELATlVE PERCENT DIFFER ENCE I 
VOA COMPOUNDS UNITS E ::,g s?:: 

[CIS-1.3-DICHLOROPROPENE 

BROMOFORM w/L 80 ) 1 

TETRACHLOROETHENE ug/L ( 100 I ( IO 22 
I 
1 ,P-DIBROMOETHANE ug/L 1 60 1 80 0 

1,4-DICHLROROBENZENE I q/L 00 1 80 0 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY UMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92037: 04GW01, 05GW01, 22AGW01, 02GW01, 03AGWOl , 1 OAGWOl , 13BGWO1, 

16GW01,17BGWOl, 17BGWOlD 

92038: 03BGW01, 22BGW01, 22BGWOl D. 1 oCGWOI , 1 OBGWOl 

COMPOUND 

c 
VINYL CHLORIDE 

IADVISORY LIMITS 1 RPD 

CARBON TETRACHLORIDE 

, ?.ntCHLOROPROPANE .,_ -.-..- -..-- .- 

Cls-I ,3-DICHLOROPROPENE 

I .2-DIBROMOETHANE 

1,4-DICHLROROBENZENE 60%-l 40% 

NSB [SW-TMllX034 
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TABLE 2 - 9, CONTINUED 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPUCATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92022: 11 BGWOl 

92032: 19AGWOl 

92035: 13AGWOl 

NSE [SRFI-TMl]YOZ4 
1711v 04.54 F-23 



TABLE2-10 
SEMlVOLATlLE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

= MATRIX SPIKE SAMPLE 1 lAGWO1 SDG 92024 
SD = MATRIX SPIKE DUPLICATE MS .._- _-. --. 

RPD = RELATIVE PERCE 

~~ 
IROPHENOL 

x 
F _-. _- 

30-3-METHYLPHENOL I w/L I 77 I 63 I 20 I 

l DENu I ~3 VHLUE NOT WITHIN UA/UG AIJVDUHT LIMI I 3 

4-Nll 

\PHTHENE 

-ROPHENOL 
ITROTOLUENE 

CHLOROPHENOL 

\1E 

w/L 54 54 0 

ug/L *109 “96 13 
w/L 76 66 14 
q/L 92 85 8 
us/L ml 54 10 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92024: 11 CGWOl , 06GW01, 07GWOl. 11 AGWOl , 11 AGWOl D. 08CGWOl 
92028: 08BGWOl , 06AGW01,09GWOl, 14GW01, 01 GWO1, 

12GW01, 12GWOlD, 15GW01,18GWOl 
92033: 21 GWOl ,20GW01, 17AGWO1, 17CGWO1, 19BGWO1, WCGWOI 

COMPOUND DVISORY LIMITS 
::::i::i:i::?=.: :: >:: s.:..:.:.:.: ..i : ,....,... .,,,:,,,,,,:,: ,:,,,:,:, :,_, ,,,(_ ,,,,.,,,,,,,,;,,,,,,,,,,,,,,,,, ‘..“‘.‘,...‘:‘::‘.‘:..,..... . . . . . . . ..~.........._.......i,,,,, .,.:. . . :.... ~::::.:..::I:~::::::Si::idn5:;iiiiljij 

““““.‘(.“., ::::+:.::::::::::::~:;.::::y$:::.: ::< .:.:. ~ ,.,...,.,.,...,., > . . . . . . . . . . . . . . . . . . . . . . . . . . . .._ .,..._,,,,,,,,,,(,,,,,, 
:.:.:.e>.. . . . . . . .,,,, 
PHENOL 

2-CHLOROPHENOL 

l.4-DICHLOROBENZENF 

RPD 

:i.. . . -- 3696-9796 k; 

N-NITROSO-Dl-N-PROP (11 I 41% , , -,- I . . . . . :. 

WATER 

42 

40 

28 

l.2,4-TRICHLOROBENZENE 

36 

50 

LPYRENE 31 

ACENAPHTHENE 

4-NITROPHENOL 

2,4-DINITROTOLUENE 

PENTACHLOROPHENOL 

NSB [SRFI-TMl]X034 
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TABLE 2 - 10, CONTINUED 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92037: 04GW01, 05GW01, 22AGW01,02GWOl, OBAGWOl, lOAGWO1, 13BGW0 

16GW01,176GW01,17BGW01 D 

92038: 03BGW01,22BGWOl, 22BGWOl D. lOCGWO1, 1 OBGWOl 

PHENOL 

2CHLOROPHENOL 

N-NITROSO I-DI-N-PROP.(l) 

1.2.4-TRICHLOROBENZENE 

4-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 

4-NITROPHENOL 

2,4-DINITROTOLUENE 

PENTACHLt 3ROPHENOL 

PYRENt :: 

) 23%-979/o 

1. 
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TABLE241 
DIOXIN/FURAN 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG MS = MATRIX SPIKE SAMPLE 7 lBBGWR7 

MSD = MATRIX SPIKE DUPLICATE MS I MSD ..__........... 
0Dn - OCI ATI\/l= DFRCF~‘~ n’===n=Np= %R %R I 

12378-PeCDD w 1uu I 98 I 1 .u 
123478-PeCDF I ng I 120 ! 110 1 4.3 - 123478-HxCDD w 110 100 4.8 
123478-HxCDF w 97 86 6.0 
1234678-HpCDD ng 87 86 0.6 
1234678-HpCDF ng 100 76 13.6 
OCDD w 88 86 1 .l 
OCDF ng 100 94 3.1 

I QA/QC ADVISORY LIMITS l DENOTES VALUE NOT WlTlilh 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

074296: 11 BBGWRl , 11 BBGWRl D 

074344: 19AGWR1, 13AGWRl 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 

%R WERE DEEMED IN CONTROL BY THE DATA REVIEWER. 
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TABLE242 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

92024: 11 CGWOl , 06GW01, 07GW01, 11 AGWOl , 11 AGWOl D, 08CGWOl 

92028: 08BGWO1, 08AGWO1, 09GWO1, 14GW01, OlGWOl, 

12GW01, 12GWOl D, 15GW01, 18GWOl 

92033: 21GW01, 20GW01, 17AGWO1, 17CGWO1, 19BGW01, 03CGW01 
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TABLE 2 - 12, CONTINUED 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIKE DUPLICATE 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

92037: 04GW01, 05GW01, 22AGW01, 02GW01, 03AGW01, lOAGWO1, 13BGWO1, 

16GW01,17BGWOl, 17BGWOl D 

92038: 03BGW01, 22BGW01, 22BGWOl D, 1 OCGWOl , 1 OBGWOl 
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TABLE243 
ORGANOPHOSPHOROUS PESTICIDES 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

92022: 11 BGWOl, 11 BGWOl D 

92032: 19AGWOl 

92035: 13AGWOl 

QC LIMITS NOT PROVIDED BY LABORATORY. 

RECOVERIES AND RPDS DEEMED ACCEPTABLE BY THE DATA VALIDATOR. 
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TABLE2-14 
HERBICIDES 

WATER SAMPLE MATRIX SPIKE.MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 lAGWO7 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

SDG 92022 

MS 

%R 

MSD 

%R %RPO 

HERB COMPOUNDS 
2,4-O 
SILVEX (2,4,5-TP) &J/L 84 89 6 
2,4,5-T ug/L 76 89 16 I 

1 DINOSEB I ug/L I l 16 ( l 34 l 70 I 
* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

92022: 11 BGWOl , 11 BGWOlO 

92032: 19AGWOl 

92035: 13AGWOl 

NO QC LIMITS WERE REPORTED BY THE LABORATORY. 

DATA WAS DETERMINED TO BE IN CONTROL BY DATA VALIOATOR WITH THE 

EXCEPTION OF DINOSEB. 
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TABLE2-15 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ OUPUCATES 

NSB KINGSBAY SUPPLEMENTAL Rfl 

IMS = MATRIX SPIKE SAMPLE 11AQWOi iSOG 92024 I 
lM0 = MATRIX DUPLICATE SAMPLE lTAQWO7 t MS I MD 

-. -... 1.1 

BERYLLIUM WL 99.4 200 
CADMIUM w/L 106 NC ^ . ^.. . . 
GALGlUM 

CHROMIUM 

COBALT 

COPPER 

IRON 
I r.- 

ug/L NR 4.4 

WL 98.0 20.0 

w/L 102 NC 

ug/L 97.2 34.6 

W/L 135 6.6 
LCA” I &l/L 84.8 ‘60 
MAGNESIUM ug/L NR 0.5 
MANGANESE w/L 104 5.8 
MERCURY q/L 93.4 NC 
NICKEL w/L 98.9 66.8 _^_. --.. 

‘StLENlUM WL 110 
SILVER Q/L 98.9 
SODIUM w/L NR 1.4 
THALLIUM 

I 
w/L 96.0 1 NC 

VANADIUM ,,“/I rn, 

LING I ug/L I 98.2 ‘74.9 
CYANIDE I ug/L I 96.2 1 NC 
’ DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SOG’S AND ASSOCIATED SAMPLES 

92024: 11 AGWOl , 11 AGWOl 0, OBCGWOl , 11 CGWOl 

92033: OSAGWOl , 09GWO1, 01 GWOl, 21 GWOl , 20GW01, 17AGWO1, 17CGWO1, 

19BGWO1,03CGWOl 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 
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TABLE 2 - 15, CONTINUED 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

I 
I.,” - ..I_. 
Lln - UATF)IY nl IPI ICATE SAMPLE 

I2037 I 

RIY - I.,.-. ,,..,. --. -_... - _-. -- 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 

1 ug/L 1 94.6 

1 w/L I 1 
- 

~ 
1 ugjL 1 99.0 1 12.4 

q/L I 1 

4LT I q/L I 103 I NC --- 
COPPER 1 w/L [ 101 13.2 
IRON 

) w/L l 
125 ‘27.2 

LEAD 106 200 

MAG 

1 ug/L I 1 

NESIUM 1 w/L I NR I 4.6 1 

~~ 
w/L I 1 
L&l/L NR ( 12.9 1 SODIUM 

THALLIUM I 
VANADIUM 

ZINC 

CYANIDE ( q/L 1 97.9 1 NC 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

I ug/L I 
w/L 104 I 0.6 ] 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92037: 04GW01, 05GW01, 22AGW01, 02GWO1, 03AGWO1, 1 OAGWOl , 13BGWOl. 

16GWOl,l‘IBGWOl, 1 PBGWOl D 

92036: 03BGWOl , 22BGW01, 22BGWOl D. 1 OCGWOl , 1 OBGWOl 

COMPOUND IADVISORY LIMITS 

+/- CRDL = RPD Limits applicable only on values 6 timee the Contract 

Required Detection Limit (CRDL) 
NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 
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TABLE 2 - 15, CONTINUED 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92026: 14GW01,12GWOl, 12GWOl D. 15GW01, 18GW01, 06GW01, 06GWOl,07GWOl 

COMPOUND 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 
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TABLE 2 - 15, CONTINUED 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPUCATES 

NSB KINGSBAY SUPPLEMENTAL RPI 

MD = MATRIX DUPLICATE SAMPLE 19AGWOl 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92032: 1SAGWOl 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SlGNlPlCANT FIGURES. 
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TABLE 2 - 15, CONTINUED 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

COPPER 1 ug/L I 94.8 1 54.0 
IRON ug/L NR NR -.- 

LUE NOT WITHIN QA/OC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92035: 13AGWOl 

COMPOUND 

ALL COMPOUNDS 75%-125% 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES 
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TABLE 2 - 15, CONTINUED 
METALS AN0 CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE llBc3WOl 

MO = MATRIX DUPLICATE SAMPLE 7 1BOh’Ol 

RPO = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 

SOG 92022 

UM 
ANTlMC,NY ,.,_ . -... 
ARSENIC 

%--I 
. . . _ .- 

I FAD ,10/L -=I - 88 

UB/L NR 

ANESE ug/L NR NR 

ug/L 92.4 NC 

w/L BB 34.9 

UB/L NR NR 

JIUM ua/L 1 rn NC 

MANG 

MERCURY 

NICKEL 

POTASSIUM 

SELEF 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

-- , -. , I 
I ulY/L I 1”’ "I I I NC , -=,- , 

ug/L I NR ) NR 

I us/L I 95 1 1 -. NC 

I IJIlL I I”’ I 149 ,“. , ~_.~ , I 

ZINC w/L 102 I 3.4 

TIN w/L ] 99.3 I NC 

l DENOTES VALUE NOT WITHIN QA/OC AOVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCUIATION IS NOT REQUIRED. 

CORRESPONDING SOG’S AND ASSOCIATED SAMPLES 

92022: 11 BGWOl 

COMPOUND (ADVISORY LlMm 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CROL) 
NOTE. SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES 
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TABLE2-16 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFl 

SAMPLE 17AGWOl 

RPD = RELATIVE PERCENT DIFF 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92023: 11 AGWOl , 1 lAGWO1 D, 06CGWOl , 11 CGWOl 

92026: 06GW01, 07GW01, 06BGWO1, 14GW01,12GWOi, 12GWOl D. 

15GWOl) 16GWOl 

92029: 06AGWOl , 09GW01, 01 GWOl ,21 GWOl ,20GWOl, 17AGWO1, 17CGWO1, 

19BGWO1, 03CGWOl 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92036: 22AGW01,04GW01~05GWOl, 03AGWOl1 lOAGWO1,02GWOl, 17BGWOl. 

03SGWO1,22EGWOl, 22BGWOl D, 1 OCGWOl , 1 OBGWOl , 

13BGW01,16GWOl, 17EGW01 D 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

COMPOUND 
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2.1 Water Matrix 

The assessment of groundwater matrix environmental samples and associated duplicates for 
precision is provided in Tables 2-l through 2-8. No target compounds were detected in either the 
water samples or associated duplicates for the dioxin/furans, pesticides/PCB, organophosphorous 
pesticides, and herbicides fractions (Tables 2-3, 2-4, 2-5, and 2-6). Therefore, no precision 
assessment based on field duplicate reproducibility was possible for this parameter. The 
assessment of precision based on the reproducibility of results between matrix spike and matrix 
spike duplicate (organic fractions), or matrix duplicate (metals fraction) pairs are provided in Tables 
2-8 through 2-f 6. The MS/MSD sample pairs analyzed for Low Concentration volatiles, 
semivolatiles, dioxin/furans, pesticide/PCBs, organophosphorous pesticides, and sulfide were “in- 
compliance” with RPD precision criteria for both MS/MSD pairs analyzed (Tables 2-8 through 2-l 3, 
and 2-l 6, respectively). 

The Low Concentration volatile analysis of the field samples and duplicates 11 AGWOl and 
12GWOl exhibited no positive results (Table 2-l). The Low Concentration volatile analysis of the 
field duplicate pair of samples 17BGWOl exhibited positive results in the original sample and/or the 
field duplicate for six (6) compounds. Three (31 of the six (6) compounds required the calculation of 
a RPD value and all three (3) exceeded the precision criteria of 20%. The non-compliant 
compounds were 1,1 -dichloroethane, 2-butanone, and 4-methyl-2-pentanone. 1,l -Dichloroethane 
and 2-butanone were detected in the original sample but not in the field duplicate sample. The 
compound 1,l -dichloroethane was detected at a concentration which was at the CRQL of 1 .O ug/L 
in the original sample and was not detected in the field duplicate sample. The non-compliance for 
1 ,1-dichloroethane is attributed to the low concentrations detected. The compound 2-butanone 
was non-compliant for calibration criteria in the continuing calibration standards associated with 
both the original sample and the field duplicate (Appendix A, Table A-l, SDG 92037). The 
compound did not meet average RRF criteria (RRF < 0.05). Due to the very low RRFs reported, 
non-detect results associated with this calibration were rejected (RI and positive results were 
qualified as estimated (J). All positive results for 2-butanone must be considered to be biased high 
(K) due to the low RRF. Therefore, the non-compliant duplicate precision is attributed to calibration 
non-compliance. The non-compliance for the compound 4-methyl-2-pentanone could be attributed 
to laboratory and/or field inconsistencies. Assessment of the calibration criteria for the compound 
indicates that the system was in-control for 4-methyl-2-pentanone (Appendix A, Table A-l, SDG 
92037). 

The Low Concentration volatile analysis of the field sample 22BGWOl and its associated duplicate 
exhibited positive results for nine (9) compounds. One (1) of the compounds, carbon disulfide, 
exhibited a non-compliant RPDs (Table 2-l). The non-compliance for the compound carbon disulfide 
could be attributed to laboratory and/or field inconsistencies. The low level volatile method utilizes 
CRQLs of 1 ug/L. The analysis of trace levels of volatile organic target compounds increases the 
potential for poor precision. Assessment of the initial and continuing calibration criteria for the 
compounds exhibiting non-compliant RPDs indicates that all calibration criteria was met (Appendix 
A, Table A-l ) in all calibration standards associated with the samples. 

The semivolatile analysis of the field duplicate pair of samples 11 AGWOl and 12GWOl exhibited no 
positive results (Table 2-2). The semivolatile analysis of the field duplicate pair of sample 
17BGWOl exhibited non-compliant RPDs for the two (2) compounds detected, 4-methylphenol and 
bis(2-ethylhexyljphthalate, (Table 2-2). 4-Methylphenol was detected at concentrations below the 
CRQLs in both the original sample and the field duplicate sample. The non-compliance for 4- 
methylphenol is attributed to the low concentrations detected. Upon review of the sample results, 
ABB-ES noted that positive phthalate results were detected in the deep well samples. ABBES 
determined that the positive phthalate results were most likely a result of the sampling apparatus 
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tubing used in the submersible pumps. Thus, the non-compliance for bis(2-ethylhexyl)phthalate 
may be attributed to phthalate contamination in the field. It should be noted that bis(2- 
ethylhexyl)phthalate is a common laboratory contaminant and although the compounds was not 
detected in the method blank associated with the samples, its presence in the samples could 
beaffected by its common presence as a laboratory artifact. Assessment of the initial and 
continuing calibration criteria for the non-compliant compounds indicates that the system was in- 
control (Appendix A, Table A-2). 

The semivolatile analysis o+ the field duplicate pair of sample 22BGWOI exhibited non-compliant 
RPDs for two (2) of the four (4) compounds detected (Table 2-2). The non-compliant compounds 
were dimethylphthalate and bis(2-ethylhexyl)phthalate. Bis(2-ethylhexyhphthalate was detected at 
a concentration equal to the CRQL in the original sample and less than the CRQL in the field 
duplicate sample. Dimethylphthalate was detected above the CRQL in both samples and its non- 
compliance was slight. Upon review of the sample results, ABB-ES noted that positive phthalate 
results were detected in the deep well samples. ABB-ES determined that the positive phthalate 
results were most likely a result of the sampling apparatus tubing used in the submersible pumps. 
Thus, the non-compliance for bis(2-ethylhexyl)phthalate and dimethylphthalate may be attributed to 
phthalate contamination in the field. It should be noted that bis(2-ethylhexyl)phthalate is a common 
laboratory contaminant and although the compounds was not detected in teh method blank 
associated with the samples, its presence in the samples could beaffected by its common presence 
as a laboratory artifact. Assessment of the initial and continuing calibration criteria for the non- 
compliant compounds indicates that the system was in-control (Appendix A, Table A-2). 

The herbicide analysis of the MS/MSD pair of sample 1 IAGWOI exhibited non-compliant precision 
for the compound dinoseb. The recovery of dinoseb in the MS and MSD were below the QC limits. 
The non-compliance for dinoseb could be attributed to laboratory inconsistency, i.e. spike solution 
error; or matrix interference which is masking or suppressing the dinoseb. The reported non-detect 
results for dinoseb in the samples 1 I AGWOI, 1 I AGWOI D, 19AGWO1, and 13AGWO1, were 
appropriately qualified as estimated, UJ. 

All of the analytes detected in the metals analysis of the field duplicate pair of samples 22BGWOl 
and 17BGWOl exhibited compliant RPDs (Table 2-7). Three (3) of the thirteen (13) analytes 
detected in the metals analysis of the field duplicate pair of sample 12GWOl exhibited non- 
compliant RPDs(Table 2-4). The non-compliant analytes were chromium, cobalt, and vanadium. 
The three (3) analytes were detected at concentrations below the CRDL in both the original sample 
and the field duplicate. The non-compliance for the analytes cobalt, chromium, and vanadium is 
attributed to the low concentrations detected. Assessment of the serial dilution criteria for the non- 
compliant compounds indicates that they were in-control (Appendix B). 

The metals analysis of the field duplicate pair of sample 1 IAGWOI exhibited non-compliant RPDs 
for five (5) of the thirteen (13) analytes detected. The non-compliant analytes were beryllium, 
chromium, lead, nickel and zinc. The analytes beryllium, chromium, and nickel were detected at 
concentrations below the CRDL in both the original sample and the field duplicate sample. The non- 
compliance for beryllium, chromium, and nickel is attributed to the low concentrations detected. 
The analytes lead and zinc were non-compliant in the matrix duplicate analysis of sample 
11 AGWOl . The non-compliance for the analyte lead is attributed to laboratory inconsistencies, i.e. 
an inhomogeneous sample split. The analyte zinc was also detected in the preparation blank 
associated with the field duplicate pair. The concentration of zinc in the field duplicate sample was 
within the action level of five times (5X) the concentration detected in the preparation blank (34 
ug/L) for qualification to non-detect. However, the concentration in the original sample was above 
this action limit. The non-compliance for the analyte zinc is attributed to laboratory contamination. 
Further, the blank contamination is likely responsible for the non-compliant matrix duplicate result as 
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well. All positive and non-detect lead and zinc results were appropriately qualified as estimated, 
JNJ. Assessment of the serial dilution criteria for the non-compliant compounds indicates that they 
were in-control (Appendix B). 

Four (4) of the matrix duplicate (MD) pairs analyzed for the total metals fraction exhibited compliant 
RPDs for all detected analytes (Table 2-15, pages 2-22, 2-23, 2-24, and 2-25). The results of the 
matrix duplicate pair of sample 1 IAGWOl were discussed in the previous paragraph (Table 2-l 5, 
page 2-20). The matrix duplicate pair of sample 17BGWOl exhibited two (2) compounds, barium 
and iron, with non-compliant RPDs (Table 2-l 5, page 2-21). The positive and nondetect results for 
barium and iron in samples associated with SDG 90237 were appropriately qualified as estimated, 
J/UJ. 

The sulfide analysis of the field duplicate pairs of sample 1 1 AGWOI, 17BGWOI , and 22BGWOI 
exhibited compliant RPDs (Table 2-8) The sulfide analysis of the field duplicate pair of sample 
12GWOl exhibited a non-compliant RPD (Table 2-8). The concentrations of sulfide in the field 
duplicate pair were close to the detection limit of 0.1 mg/L. The concentration of sulfide in the 
original sample was 0.4 mg/L, and the concentration of sulfide in the field duplicate sample was 
0.2 mg/L. Sulfide losses can occur because the sulfide can be volatilized or can react with oxygen 
if the sample is taken with too much aeration. Further, at such low concentrations small 
inconsistencies can greatly affect precision results. The non-compliance for the sulfide may be 
attributed to laboratory or field inconsistencies. 

Based on assessment of duplicate precision evaluation criteria, the water sample matrix analytical 
data was acceptable for precision for each SDG, with the noted potential for bias for the metals 
analytes barium, lead and zinc. 
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3.0 ACCURACY 

The assessment of accuracy is evaluated by comparison of the percent recoveries (%Rl computed 
from the known concentration of analyte spikes and their recovered concentration versus the 
analytical method acceptance criteria. Spike recoveries provide an indication of bias, where the 
reported data may either overestimate or underestimate the actual concentration of detected 
compounds and/or the detection limits. Recoveries outside acceptable criteria may be caused by 
factors such as matrix interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the field water samples 
for the following analytical groups: 

Low Concentration volatile organic compounds (L.C. VOCs); 
semivolatile organic compounds (SVOCs); 
dioxin/furans; and 
pesticides, PCBs; and 
organophosphorous pesticides; 
herbicides; 
total metals/cyanide; and 
sulfide. 

Accuracy was assessed using MS and MSD samples for organic analyses, and MS samples for 
metals/cyanide and sulfide analyses for the water matrix, as well as surrogate compound recoveries 
for those analytical fractions which utilize them. Internal standard recoveries were utilized to assess 
accuracy for the dioxin/furan fraction. The results of the evaluation of accuracy for the MSlMSD 
samples are provided in Tables 2-9 through 2-l 6 for the water matrix. The results of the evaluation 
of accuracy for the surrogates and internal standards in the samples are provided in Tables 3-l 
through 3-7 for the water matrix. 

3.1 Water Matrix 

The MS/MSD sample pairs analyzed for Low Concentration volatiles (Table 2-91, dioxin/furans 
(Table 2-l 1). pesticides/PCBs (Table 2-l 2), and organophosphorous pesticides (Table 2-l 31, 
exhibited “in-control” recovery results. 

The two (2) MS/MSD pairs analyzed for the semivolatile fraction of samples 1 IAGWOI and 
17BGWOl exhibited one (1) compound with non-compliant recoveries (Table 2-10, pages 2-l 3 & 2- 
14). The compound 4-nitrophenol was recovered above the QC limit in the MS and MSD of both 
spike pairs. However, based on the assessment of additional QC criteria, the data validator 
determined that qualifications were not required. 

The MS/MSD pair of sample llAGWO1 which was analyzed for herbicides exhibited one 11) 
compound, dinoseb, which was recovered below the QC limit. The non-compliance for dinoseb 
could be attributed to laboratory inconsistency, i.e. spike solution error; or matrix interference which 
is masking or suppressing the dinoseb. The reported non-detect results for dinoseb in the samples 
11 AGWOl, 1 I AGWOl D, 19AGWO1, and 13AGW01, were appropriately qualified as estimated, UJ. 

The MS analyzed for metals/cyanide for sample 1 IAGWOl exhibited one (1) recovery which was 
non-compliant (Table 2-l 5, page 2-20). The analyte zinc was recovered below the acceptable limit. 
This indicates that positive and non-detect results reported for zinc in associated samples may be 
underestimated. Positive and non-detect results for zinc in samples in SDG 92024 were 
appropriately qualified as estimated, J/UJ. 
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TABLE 3.1 
SURROGATE % RECOVERIES 

LOW CONCENTRAT’ION VOLCITILE WATER SAMPLES 

NSS KINGSSAY SUPPLEMENTAL RFI 

.--.--. ( NA 1 101 1 NA 1 0 

q -r?n,cm I NA i ml 1 NA 1 c-l I 

09GWOl 1 NA 1 82 1 NA 1 0 

08AGWOl 1 NA 1 95 1 NA 1 0 

08BGW01 ( NA ( 99 ( NA 1 0 

OlGWOf 1 NA 1 96 1 NA 1 0 

12c .-;wo1 r NA ( 99 ( NA 1 0 

12GWOlD ( NA 1 99 1 NA I 0 

15GWOl 1 NA 1 98 1 NA 1 0 

18GWOl 1 NA 1 90 1 NA 1 0 

14GWOl NA 96 NA 0 

# 92032 19AGWOl 101 92 93 0 

, g,?,GW”l MC QR RR 91 0 ,,“,,..- “- , -- _ 

VOlMSDj 96 1 87 1 88 1 0 

!n.?FR 1 NA 1 101 1 NA 1 0 
19AGV 

92033 BT3.z-. _ . 

0S302ER NA 94 NA 0 

21 GWOl NA 88 NA 0 

20GWOl NA 1nn NA 0 

,7A”“,“l 0 

17r 

8.c. ,“.. ._. 

W.-v. , NA 97 NA I , 

. . ,GWOl NA 96 NA 0 

190GWOl NA 97 NA 0 

( 03CGWOl NA 88 NA 0 
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TABLE 3.1, CONTINUED 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 1 SAMPLE ID 1 SMCl 1 SMCZ 

#92035 1 03AGWOl t 100 1 103 I II-IR I 

1 SMC3 1 TOTAL OUT] 

_- .-- .-- 
92037 1 BT304FB 1 ND 1 100 1 ND i 

I I 
- ” I 

04GWOl 1 ND 93 ND 0 

05GWOl 1 ND 103 ND 0 

ND 114 ND 0 

ND 98 ND 0 

1 F 22AGWOl 1 

1 

I 

r 16GW01 1 ND 1 I .-- I 107 -- 1 ND ._- 0 

17BGWOl 1 ND 1 109 i ND .- 0 

17BGWOlMS 1 ND 1 

i17BGWOlMSDi ND 1 107 ( ND 1 0 I 

WOlDL I ND 1 99 1 ND 1 0 I 
-- . .- 

16GWOlDL ) ND 1 107 ) ND 1 0 

92038 1 BT305FB I ND i 110 1 ND 1 0 

------.. ..- . I” I.” 

03BGWOl ND 108 ND ii 

220GWOl ND 97 ND 0 

220GWOl D ND 106 ND 0 

22BGWOl DL ND 102 ND 0 

22BGWOl DDL ND 105 ND 0 

1 OCGWOl ND 106 ND 0 

1 OBGWOl ND 96 ND 0 , 

SMCl = TOLUENE-D8 DC LIMITS 88% - 110% 

SMC2 = BROMOFLUOROBENZENE OC LIMITS 80% - 120% 

# QC LIMITS 86% - 115% 

SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 76% - 114% 

D - INDICATES SURROGATE DILUTED OUT 

- - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

56 

% REC %REC % TOTA 

IN OUT IN 

72 0 100.0% 
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TABLE 3 - 2 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG SAMPLE ID Sl s2 s3 s4 SS s6 57 se TOTAL OUT 

# 92022 1 lBGWO1 47 51 71 43 48 70 NA NA 0 

92024 08CGWOl 73 58 51 60 75 93 78 52 0 

I 07GWOl 81 77 I 77 I 57 I 0 I 
I BS3OlFB I 82 I 76 [ 90 80 1 62 0 

3 I 73 I 69 I 90 I 73 I 54 I 0 06GWOl 73 61 7, 

11 AGWOl 60 51 61 6’3 61 78 65 42 0 

11 AGWOlMS 64 52 64 69 66 1 
, 

62 
-- 

1 
I 

67 i 
I 

47 1 0 

11 AGWOl MSD 60 55 60 61 60 1 77 I 1 60 1 I ~~ I 41 1 I 0 

11 AGWOlD 79 63 65 76 72 1 86 ( 76 1 56 ( 0 I 
I 1 BSBOlER 1 80 I 83 1 72 1 79 1 78 1 82 I 80 I 63 I 0 I 
I llCGWO1 1 60 1 68 1 75 1 73 1 93 1 76 i 52 / 0 

92028 

1 # 92032 1 19AGWOl I 69 I 96 1 64 1 87 1 87 I 81 1 NA 1 NA 1 0 1 

92033 

03CGWOl 61 49 63 78 65 86 70 49 0 

# 92035 13AGWOl 81 104 96 65 79 ‘144 NA NA 1 

13AGWOl RE 59 90 62 28 28 47 NA NA 0 

3-4 

NSB [SRFI-TMl]#O34 
mv.04.94 F-44 



TABLE 3 - 2, CONTINUED 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG SAMPLEID 1 91 1 S2 1 .Q I I s4 I s5 I !. 88 I s7 -. se TOTAL OUT 

92037 04GWOl ( 67 1 ‘38 1 44 t 93 1 85 t 78 1 88 50 1 

05GWOl 1 82 ] l 38 ] 58 ( 39 1 88 1 80 1 72 38 1 

22AGW01 83 48 53 77 89 65 73 49 0 

02GWOl 88 ‘41 ss 74 83 89 73 39 1 

03AGWOl 70 ‘40 50 89 88 94 71 44 1 

1 OAGWOl 82 l 39 52 59 57 94 88 45 1 

13BGWOl 5s 937 55 78 72 69 72 48 1 

16GWQl 88 48 85 88 59 78 97 35 0 

17BGWOl 09 43 85 80 73 79 73 48 0 

t 

1 17BGWOlMS 1 80 I l 42 1 88 1 85 1 82 1 81 I 82 I 42 I 1 I - 

17BGWOlMSD 1 85 1 48 1 59 1 60 1 70 1 80 1 74 1 48 0 I 
I 16GWOlDL I 97 1 70 1 91 I 104 I 99 1 87 1 98 1 85 1 0 1 

I 1 17BGWOlD i 78 I 48 I 80 1 105 1 108 I 88 1 108 1 87 I ~~ 0 -1 
I 

-. 

92038 BS303ER 69 58 75 96 93 102 94 56 0 

03BGWQl 88 4s 70 63 78 101 78 44 0 

22BGWOl 74 56 70 78 78 94 78 51 0 

22BGWOlD I 81 1 ‘42 ( 61 1 78 1 70 1 87 1 72 1 42 1 1 1 I lOCGWO1 1 74 1 51 [ 65 1 79 1 79 1 94 1 61 1 80 0 

IOR GWOl 1 70 1 43 1 70 1 89 1 -87 -1 97 1 89 1 51 1 0 I 

Sl = NITROBENZENE-D5 OC LIMITS 35% - 114% 

S2 = Z-FLUOROEIPHENYL OC LIMITS 43% - 118% 

S3 = TERPHENYL-D14 QC LIMITS 33% - 141% 

S4 = PHENOL-D5 QC LIMITS 10% - 110% 

S5 = 2-FLUOROPHENOL QC LIMITS 21% - 110% 

S8 = 2.4,8-TRIBROMOPHENOL QC LIMITS 10% - 123% 

S7 = P-CHLOROPHENOL-D4 QC LIMITS 33% - 110% (ADVISORY) 

S8 = 1,2-DICHLOROBENZENE-D4 QC LIMITS 18% - 110% (ADVISORY-) 

D - INDICATES SURROGATE DILUTED OUT 

l - INDICATES VALUE OUTSIDE QC UMITS 

NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTIUZED. 

# SAMPLES 

48 

% REC %REC % TOTAL 

IN OUT IN 

386 10 97.4% 

NSB [SRFI-TM1]#034 
rrllv.04.94 

3-5 

F-45 



TABLE 3 - 3 
SURROGATE % RECOVERIES 

PESTICIDE/PC6 WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 1 SAMPLE ID 1 TCXi 1 TCX2 1 DCBI 1 DCB2 1 TOTALOUT 
# 92022 1 llBGWO1 1 NA i NA 1 58 I NA I 0 

, 
,- _..-. 

OBCGWOl I 74 I 71 1 l s4 l 54 2 1 92024 _---.. . 
07GWOl ( 80 1 62 1 l 42 944 2 

07GWOlRE 1 82 1 78 1 l s4 ‘55 2 

92028 
OSGWOlRE 1 64 1 65 1 l 38 ‘37 2 

# 92032 

92033 

# 92035 

08AGWOl 80 78 69 74 0 

08BGWOl 74 70 64 88 0 

01 GWOl 64 79 *47 l 48 2 

01 GWOl RE 77 75 84 62 0 

12GWOl 91 88 82 84 0 

12GWOl D 98 90 80 88 0 

15GWOl 64 81 98 100 0 
, 

18GWOl 1 88 ( 81 1 75 1 76 I 0 
I 

14GWOl 6.4 80 ‘51 ‘52 2 

14GWOl RE 86 87 93 88 0 

1 SAGWOl NA NA 44 NA 0 

19AGWOl RE NA NA 71 NA 0 

BS302ER 92 1 109 84 1 92 0 
I 

21 GWOl 78 1 89 l 44 l 43 2 

21 GWOl RE 70 \ 89 73 71 0 

2OGWOl l 54 ‘54 941 l 41 4 
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TABLE 3 - 3, CONTINUED 
SURROGATE % RECOVERIES 

PESTlCIDE/PCB WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFl 

SDG SAMPLE ID TCXl TCX2 1 DC01 DCB2 TOTAL OUT 

92037 04GWOl 88 87 88 87 0 

05GWOl 79 78 ‘38 ‘37 2 

22AGWOl 82 89 84 88 0 

02GWOl 78 70 l s7 84 1 

03AGWOl 80 88 l 59 81 1 

, 1OAGWOl 70 71 ‘54 955 2 

13BGWOl 70 72 91 88 0 

16GWOl 89 100 68 91 0 

17BGWOl 81 78 88 68 0 

I 1 17BGWOlMS I 64 1 80 1 82 mmmI ~-K r- 
I 

0 

17BGWOlMSD( 85 ) 81 ] 64 1 I 8.1 1 0 

I 1 22BGWOl 1 950 , 

I 1 10BGWOl ( 70 1 68 1 ‘48 l 54 2 I 

TCX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 

DCB = DECACHLOROBIPHENYL QC LIMITS 80% - 150% 

# QC LIMITS 33% - 123% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

TCXl -COLUMN 1 

TCX2 - COLUMN 2 

DCB 1 - COLUMN 1 

DCB 2 - COLUMN 2 

# SAMPLES 

58 

% REC %REC % TOTAL 

IN OUT IN 

144 47 75.4% 
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TABLE 3 - 4 
SURROGATE % RECOVERIES 
ORGANOPHOSPHOROUS PESTICIDE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

Sl - ASPON QC LIMITS 52% - 97% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES % REC %REC % TOTAL 
IN OUT 1N 

9 7 2 77.8% 4 
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TABLE 3 - 5 
SURROGATE % RECOVERIES 
KEPONE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG SAMPLE ID Sl TOTAL OUT 

92022 11 BGWOI 80 0 

92032 19AGWOl 62 0 
19AGWOl RE 103 0 

92035 13AGWOl 104 0 

Sl - DECACHLOROBIPHENYL QC LIMITS 33% - 123% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES % REC %REC % TOTAL 
IN OUT IN 

4 4 0 100.0% 
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TABLE 3 - 6 
SURROGATE % RECOVERIES 
HERBICIDE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

L SDG 1 SAMPLE ID ( Sl 1 TOTAL OUT 1 

1 92022 1 BS301 FB 83 0 I 

- 
11 BGWOl MS 90 0 
11 BGWOl MSD 94 0 

92032 19AGWOl 91 0 
BS302ER 85 0 

13AGWOl 97 0 92035 

Sl - 3,5DICHLOROBENZOIC ACID QC LIMITS 42% - 119% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES % REC %REC % TOTAL 
IN OUT IN 

9 9 0 100.0% 
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The MS analyzed for metals/cyanide for sample 17BGWOl exhibited two (2) recoveries which were 
non-compliant (Table 2-l 5, page 2-21). Iron was recovered above the QC limit, and silver was not 
recovered. This indicates that reported positive results for iron in samples in SDG 92037 may be 
overestimated. Positive results for iron in these samples were appropriately qualified as estimated, 
J. The 0% silver recovery indicates that positive results for silver in these samples may be 
underestimated, and that non-detect results are unreliable. Therefore, positive results for silver in 
samples associated with SDG 92037 were appropriately qualified as estimated, J, and non-detect 
results were rejected, R. This constituted a rejection of nine (9) field sample data points and one 
(1) QC sample data point. 

The MS analyzed for metals/cyanide for samples 08BGWOl /15GWOl exhibited three (3) analytes 
which were non-compliant (Table 2-15, page 2-22). The analyte aluminum was recovered above 
the QC limit, and the analytes silver and thallium were recovered below the QC limit. This indicates 
that reported positive results for aluminum in associated samples may be overestimated, and that 
positive and non-detect results for silver and thallium may be underestimated. Positive results for 
aluminum and positive and non-detect results for silver and thallium in samples from SDG 92028 
were appropriately qualified as estimated, J/UJ. 

The MS analyzed for metals/cyanide for sample 1 1 BGWOl exhibited acceptable recoveries for all 
spiked compounds (Table 2-l 5, page 2-25). The MS analyzed for samples 13AGWOl and 
19AGWOl exhibited one (1) non-compliant recovery each. The analyte silver was recovered below 
the QC limit in the MS of sample 19AGWOl (Table 2-l 5, page 23). The analyte thallium was 
recovered below the QC limit in the MS of sample 13AGWOl (Table 2-l 5, page 241. This indicates 
that reported positive and non-detect results for the analytes thallium in samples associated with 
SDG 92035 and silver in samples associated with SDG 92032 may be underestimated. Positive and 
non-detect results for thallium in samples from SDG 92035 and for silver in samples from SDG 
92032 were appropriately qualified as estimated, J/UJ. 

The two (2) MS samples analyzed for sulfide exhibited low recoveries (Table 2-l 6). This indicates 
that positive and non-detect results for sulfide in associated samples may be underestimated. All 
positive and non-detect results for sulfide in SDGs 92023, 92026, 92029, and 92036 were 
appropriately qualified as estimated, J/UJ. 

The surrogate recoveries for the Low Concentration volatile fraction (Table 3-l I, the kepone fraction 
(Table 3-5) the herbicide fraction (Table 3-6) and the dioxin/furan internal standards recoveries 
(Table 3-7) were acceptable. 

Ten (10) semivolatile samples exhibited a non-compliant recovery for one (1) surrogate compound 
(Table 3-2). One (1) sample exhibited a high recovery for the compound 2,4,6-tribromophenol, and 
nine (9) samples exhibited low recovery of the surrogate compound 2-fluorobiphenyl. The 
functional guidelines allow one (1) surrogate for each fraction to be outside QC limits, provided the 
recovery is above 10%. Therefore, the analytical data did not require qualification. Ninety-seven 
point four percent (97.4%) of the surrogate recoveries were within criteria. 

Twenty-one (21) samples analyzed for the pesticide/PCB fraction exhibited low recoveries for the 
surrogate compound decachlorobiphenyl (DCB) (Table 3-3). Five (5) samples exhibited low 
recoveries for the compound tetrachloro-m-xylene. This indicates that positive and non-detect 
results for target compounds may be underestimated. Positive and non-detect results in samples 
exhibiting low, but greater than lo%, surrogate recoveries were appropriately qualified as 
estimated, J/UJ. Two (2) of the twenty-one (21) samples with low DCB recovery exhibited 
recoveries below 10%. Surrogate recoveries this low may be indicative of matrix interferences 
which inhibited the recovery of the surrogate compound. This indicates that positive results are 
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underestimated and non-detect results may be unreliable. In samples 19BGWOl and 19BGWOl RE, 
positive results were qualified as estimated, J, and non-detect results were rejected, R. Seventy- 
five point four percent (75.4%) of the pesticide/PCB surrogate recoveries were acceptable. 

Two (2) samples, BS302ER and 13AGWO1, analyzed for organophosphorous pesticides exhibited 
surrogate recoveries which were above the laboratory QC limits (52% - 97%) (Table 3-4). 
However, the recoveries were 104% and 98%, respectively. The data validator determined that the 
analytical data did not require qualification because positive results were not detected in the 
samples. 

Based on an overall assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the 
water matrix analytical data was acceptable for each SDG with the noted potential for bias for the 
metals compounds lead, silver, aluminum, and thallium, the rejection of ten (10) silver data points in 
the metals fraction due to MS recovery below 30%, and the rejection of twenty-eight (28) data 
points in the pesticide/PCB fraction due to DCB recovery of less than 10%. 

NSB [SRFI-TM1]#034 
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4.0 REPRESENTATIVENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, field 
blanks, equipment rinseate blanks, field blanks, laboratory method blanks and determining if holding 
time requirements were met. The environmental samples and associated blanks were analyzed for 
the following target analyte groups: 

Low Concentration volatile organic compounds (L.C. VOCs); 
semivolatile organic compounds (SVOCs); 
dioxin/furans; 
pesticides, PCBs; 
organophosphorous pesticides; 
kepone (method blanks only); 
herbicides; 
total metals/cyanide; and 
sulfide. 

The trip blank samples were analyzed for only Low Concentration volatile organic target analytes. 
Field blanks, equipment rinseate blanks, and laboratory method blanks were analyzed for target 
analytes in each listed category. The assessment of representativeness is summarized in tabular 
form for each type of blank, trip blank results are summarized in Table 4-1, equipment rinseate 
blank results are summarized in Tables 4-2 through 4-9, field blank results are summarized in Tables 
4-l 0 through 4-l 7, and method blank results are summarized in Tables 4-l 8 through 4-25. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical 
data during data validation by Heartland. The corrective action consisted of amending the 
laboratory reported results for organic and inorganic target analytes by the criteria. The following 
describes the Validation Qualifier code in the blank summary tables. 

Oraanic Taraet Analytes 

. CRQL Validation Qualifier. If a sample result for the blank contaminant was less 
than the CRQL and less than 10 times (for common contaminants) or 5X (for all 
other contaminants) the blank value, the sample result was rejected and amended as 
estimated non-detected at the CRQL for the target compound. 

. U Validation Qualifier. If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 10 times (for common contaminants) or 5X (for all 
other contaminants) the blank value, the sample result for the blank contaminant 
was amended as non detect at the concentration reported in the sample results. 

. No Action (NAI. If a sample result for the blank contaminant was greater than the 
CRQL and 10 times (for common contaminants) or 5X (for all other contaminants) 
the blank value, the result was not amended. 

lnoraanic Tarqet Analvtes 

. U Validation Qualifier. If a sample result for the blank contaminant was less than 
the CRDL, but less than 5 times the blank value, the sample result was amended as 
non-detected. 

NS6 [SRFI-TM1]#034 
lnllv.04.94 
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TABLE 4 - 1 
LOW CONCENTRATION VOLATILES DETECTED IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

92026 

920x3 

92037 

92038 

llJ&N~ SAMPLES 

TB VALIDATION 
,n-, SY =,. - .* .-...--.- ~- 

,,AGWO,D. WCGWOl, I I 
~~~:~~~:cj~~j’i 

. . . . . . . . :.:.:.:...::.::.:.. : ,..... I ,““..“I,..--, ..---- -1 I 

ACETONE 6 . .CI1WII, rylmun, , ,AGwo,. ,,,Y”..U,.” .,-..-., ..- I I- -- ,,A~WO,MS. IIAGWOIMSO. llAGWO10. 

18GWOl 
METHYLENE CHLORIDE 0.5 ug/L CROL 

12GWOl. 15GW01 ..(.:. :,:,>:.:.,.:. ..,. :.:.: .., .::: :: 
L.-- METHYLENE CHLORIDE 0.5 
‘,BAGWOl (01 GWOl , 14GWolv 

I 2GWO1 D 
LPCTC\CIC 7 

14GWOl. 12GW01, 12GwOlD. 

LT3O3FB 21 GWOI I MEII-IYLENE 

(7AGWOl. 17CGWOl, 

117CGw01, 19BGWO1, O3CGWol, I I I F :: 
2, GWO, , 20GW01, 17AGW01~ 

I I 

_ _-... 
MAGWO,, IOAGWOl, 13BGwo1, 

, BGWO, , 17BGW01,17ffi~’ MB. 

05GW01, 

IOBGWOI 

22BGWol DL. 22BGW01 D. 22BGWOl DDL 
t u 

NSB [SRFI-Ttv’l]#034 

“,I” 04.94 

4-2 

F-55 



TABLE 4 - 2 
LOW CONCENTRATION VOlATILES DETECTED IN EGUIPYENT RINSEATE BUNKS 

NSB KINGSBAY (IUPPLEMENTAL RFI 

iDO NUMBER 

92024 

92033 

9203% 

RELATED ENVIRONMENTAL 

BLANK ID SAMPLES 

Bs3olER l1BGwol 

llCGWOl.O6GWO1, IlAGWOl. 

CONTAMINANT 

ACETONE 

ACETONE 

11 AGWOl D. 06CGWOl,07GWO1, 

06BGWOl. 06AGWO1, WGWOI, 

OlGWOl. 14GWOl. 12GWOl. 

OIGWOI, 14GWO1, 12GWOl. 

12GWllD. ISGWOI. 16GW01, 

21 GWOl , 20GWO1, 17AGWO1, 

17CGWO1, 1 SBGWOl , 03CGWOl 

05GWOl. 04GWO1,22AGWOl, 

OZGWOI , WAGWOI, 1 OAGWOl, 

ISBGWOI, 16GWO1, 17BGWO1, 

12GWUlD. 16GWOl. 16GWOl 

BS302ER ISAGWOI ACETONE 

OBBGWOI, OBAGWOl, 09GWOl. ACETONE 

RB 
:ONC. 

6 

17BGWOl D. 1 JAGWOI 1 I 

OZGW01,03AGWOl, lOAGWO1, 17BGWO1, 1 METHYLENE CHLORIDE 0.3 

1 JBGWOI 17BGWOl D. STORAGE 

16GWOl METHYLENE CHLORIDE 0.3 

06BGWO1, OBAGWOI, OBGWOl , METHYLENE CHLORIDE 0.3 

01 GWOI. 14GWO1, 1 ZGWOI , 

lPGWOlD, 15GWO1, ISGWOI. 

21 GWOI , 2OGW01, 17AGWOl 

17CGWO1, ISBGWOl MCGWOl 

06GWO1,04GWOl, 22AGwO1, 

1 BGWOI , 13AGWOl 

BS303ER )I4GWO1,22AGWOl, OZGWOI NO CONTAMINATION FOUND 
::~:~:::;::::.i:;: 
;::‘::y:::::..::: 

WAGWIll, lOAGWQ1, lJBGWO1, 
;:$<:~;$:;$i 
J;:;:::::;::;:;:; 

l6GWOl,l7BGWOl, 17BGWOl D 
..<:~:~:;:;:;::~:::: 
:~:$g,;‘;;;~{ 

05GW01, lJAGWO1, WBGWOI, 
g;s;$;:z:;:?. 
4 .A.... :.&.:.: ::::::::::.,:.:.:,> 

22BGWO1, 22BGWOl D. 1 OCGWOI 
::::::.:::::>;:;::i 
::::::::::;:.:::::::; 

10BG.wo1 
::::::::::.:::.:.>> v...... . ../ :.: .,., >:;~,~,~z:$~::z:: 

4.3 

VALIDATION 

UNITS [ ClUALlFlER 

US/L u 

I 
q/L NA 

“g/L ~~~:~~8iiii1;:::iiiiili. 
::::::::.:.:.:.::::.:::::.::::::l.i.: c:.; 
~~;~:~~lij;j:~c::,~,~,‘,~,~:~.~ 
~~~~;xiii:iii’::,~,~~,,~ 

,\.,._.(.,.,...,... >..>:.:.,.: .A, 
.‘:.“::::~::::::‘:;:::i:I:i:i’:::: :-::::.:.:.:.>: .,.,..:...:.:.~.:.;,.:.... 
:::.:.:::::.:::::::5’:.::+>,:: ::.... 
~~~~~ilzBi:::~::l.i::.::II 
,........ . . . . . . :,.... . . ,.... ,... :~~:~:~~~::lii~~i:~,: i:“::iy,: 
:$$:::.::::.::j:y.: :...:,,,: :y,: :.:.:. 
:::::::::~.:.:.:.:.:.:~:~.~:~ :,.:::::::.:.: 
y$;:::;::.:$;:y:::;: ;:<: :,:::.., ‘.‘. 
~:iirl:i:i:~:!ii:i:I:i::, :., 
:.:.:.‘.::,::...‘. .,.,.,. . . 

NSB [SRFI-TM’]#034 
mlv.04.94 F-56 



TABLE 4 - 3 
SEMIVOLATILE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

DG NUMBER 

92024 

92033 

92038 

IRELATED ENVIRONMENTAL VALIDATION \ 

CONTAHNANT 

11 AGWOl 0. 08CGWO1,07GWOl, 

013ffiWO1,08AGWl, OQGWl , 

OlGWOl, 14GWO1, 12GWOl. 

I 2GWOlO. 15Gwol. 1 BOW01 

BS302ER b3GWOl,O8AGWO1, CSGWOl , ( NO CONTAMINATION FOUND 

OlGWOl. 14GWO1. 12GWl. 

12GWOl D, 15GWO1,18GWOl, 

21 GWOl , 2OGWO1, 17AGWO1, 

17CGWO1, lSBGWO1,03CGWOl 

19AGWO1, 04GWOl. 22AGWOl. 

MAGWOl, lOAGWO1, lJffiWO1, 

16GWOl. 178GWOl. 17BGWOlD. 

lOAGWO1, lJBGWO1, 16GWO1, 

17BGWO1, 17BGWOl D, OSGWOl 

lBAGWO1, 03BGWO1, 22ffiWO1, 

NSB [SRFI-TM1]#034 

mlv.04.94 F-57 



TABLE 4 - 4 
DlOXlN/FURANS DETECTED IN EGUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 

074344 

RELATED ENVIRONMENTAL VALIDATION 

BLANK ID SAMPLES CONTAMINANT 

1 QAGWRI , 1 3AGWRl , 11 R8GWRl. 

IlBBGWRlD 

l - REPORTED VALUE IS MPC (MAXIMUM POSSIBLE CONCENTRATION). 

4-5 

NSB [SW-TM1]#034 
ml” 04.94 F-58 



TABLE 4 - 5 
PESTICIDES DETECTED IN EGUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

DO NUMBER 

92024 

92033 

92038 

11 AGWOl D. OKGWO1 ,07GWOl, 

CWGWOl, MlAGWOl, OBGWOl, 

OlGWOl. 14GWOl. 12GWO1, 

12GWOlD, 15GWOl. 18GWOl 

11 Bow01 I 
BS302ER ~OSffiwOl, OEAGWOI CQGWOl, NO CONTAMINATION FOUND 

01 GWOI , 14GWO1,12GWOl, 

12GWOl D, 15GWOl,l8GWOl, 

21 GWOI ,2OGWl, 17AGWO1, 

17CGWO1,19BGWO1,03CGWO1 

19AGWO1, 04GWO1, 22AGWO1, 

‘03AGWO1, lOAGWOl,l3BGWO1, 

~16GWOl. 17BGWO1,17BGW01D. 

4,4-DOT 0.046 
:.:.: 

lOAGWO1. lJffiWOl, 16GWOl. :.::: 
j;;.: 

17BGWO1,17BGWOi D, 05GWO1, ..::: .A. ,:::: 
1 JAGWOI, 03BGWOl , 22BGWO1, 

-::.: 
j:;; 

22BGWOi 0. lOCGWO1, 1OBGWOl ::..: 
::::. 

,;.;,:.:.)>:: . . . . . . ,(- 
SW :.;.: :.‘.:.:.: .:::>. . . .:,: ; .:. 

4-e 

NSB [SRFI-TMl]XD34 
IlllV 04.94 F-59 



TABLE 4 - 6 
ORGANOPHOSPHOROUS PESTICIDES DETEClED IN MUIPMENT RINSEATE BLANKS 

NSE KINGSBAY SUPPLEMENTAL RFI 

VALIDATION 

4-7 

NS6 [SRFI-TM1]#034 
rlllv.04 94 F-60 



TABLE 4 - 7 
HERBICIDES DETECTED IN EOUIPMENT RINSEATE BLANKS 

NSE KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL VALIDATION 

NS@ [SRFI-TM1]#034 

“1,” 04 94 F-61 



TABLE 4 - 6 
METALS/CYANIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

DO NUMBER 

92024 

92038 

RELATED ENVIRONMENTAL 

BLANK ID SAMPLES 

BB3OlER 11CGWO1.060W01. 1lAGWOl. 

1 IAGWOl D. O8CGWO1,070W01, 

OeBGWOl, OBAGWOl, OQGWOi, 

OlGWOl. 14GWOl. 12GWO1. 

12GWUlD. 15GWOl,l6GWo1 

llBGwol 

BS302ER IOBBGWOI, OBAGWOl OQGWOl, 

OlGWOl. 14GWOl. 12GWOI. 

12GWOlD. 15GWOi. 16GWOi. 

21 GWOl , 2OGW01, 17AGWO1, 

17CGWO1, IQBGWOI ,03CGWOl 

lSAGWO1, 04GW01, 22AGW01, 

O3AGWO1, IOAGWOI, 13BGW01, 

16GW01, 17BGWOl. 17BGW01D. 

06GWO1, 13AGWOl 

O6BGWOl , O6AGWOl , OQGWOl , 

01 GWOl , 14GWO1, 12GW01, 

12GWUlD. 15GW01. 16GWOl. 

21GWOl. I’IAGWOI, 13AGWOl. 

17CGWOl. IQBGWOI. 17BGWOlD 

19AGWO1, 04GWO1.22AGW01, 

03AGWO1, IBGWOl 17BGWO1, 

13BGW01,05GW01, lOAGWO1, 

02GW01,2OGWOl, O~CGWOI 

BB303ER 02GWOl,O3AGWOl, I 3BGW01, 

16GWO1, 17BGWOl D. 

13AGWOl. 22BGWOl 

02GWO1, 13BGWO1, I 7BGW01, 

17BGWOi 0. 06GW01, lJAGWO1, 

22BGWOl. lOCGWO1 

1ffiWO1,22AGWOl, 04GWOl. 

lOAGWO1, 02GWOl. 03BGWO1, 

22BGWOlD. 1OBGWoi 

17BGWO1, 22AGW01, 04GW01 , 

05GWO1, lOAGWOl,O3BGWO1, 

22BGWOl D. IOCGWOl, lOBGWO1 

CONTAMINANT 

NO CONTAMINATION FOUND 

CALCIUM 

IRON 

ALUMINUM 

CHROMIUM 

CHROMIUM 

ANTIMONY 

COPPER 

COPPER 

ANTIMONY 

RB 
CONC. 
m 

24.7 

14.9 

27.9 

2.7 

2.7 

1 VNIDATION 1 

NSB [SRFi-TM1]#034 
lnlv (14.94 F-62 



TABLE 4 - 9 
SULFIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTN RFI 

IRELATED ENVIRONMENTAL I 

11 AGWOI D, OSCGWOl ,07GWOl, 

OBBGWOI , OSAGWOl , OOGWOl, 

OlGWOl, 14GWOl. 12GWl. 

12GWOlD. 15GWO1, ISGWOl 

j VALIDATION1 

01 GWOl , 14GWO1, 12GWO1, 

12GWOlO. ISGWOl, 1 BGWOl, 

21 GWO1, 2OGWO1, 17AGWO1, 

17CGWO1,l QBGWI ,03CGWOl 

19AGWO1, 04GW01, 22AGWO1, 

O3AGWO1, IOAGWOI, lJBGWO1, 

16GW01,17BGW01,17BGWO1 D, 

NSB [SRFI-TMl]#O34 

miv.04.94 F-63 



TABLE 4 - 10 
LOW CONCENTRATION VOLATILBS DEIIXTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

tDG NUMBER 

92024 

RELATE0 ENVIRONMENTAL 

BLANK ID SAMPLES 

BS3OlFB llCGWOl.OSGWOt. IlAGWOl. 

11 AGWOl D. 08CGwOl , 11 BOW01 , 

07GwO1, CSBGWl , 08AGWl , 

09GWl,OlGWOl, 14GWOl. 12GWOl. 

12GW01D. lSGwO1. ISGWOI, 21GWO1, 

2OGWOl,l7AGWOl, 17CGWO1, 

1 QBGWOl, CGCGm)l, lQAGWO1~ 

MGWOl, 22AGWOl,O2GWOl, 

03AGWOl. 10AGWOl. 13BGWO1. 

17BGWOlD, 05GW01.17BGWOi. 

IJAGWOI, 03BGWOl,22BGWOl, 

22BGWOlO. tOCGWO1. lOffiW01 

BS301 ER. BS0302ER. BS303ER 

1 FB 1 IVAL~OATI~N 

CONTAMINANT 

MElHYLENE CHLORIDE 

ACETONE 

d-11 

NS6 [SRFI-TM?]#034 
rniv.04 94 F-64 



TABLE4-11 
SEMlVOLATlLEs DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

DC NUMBER 

92024 

NSB [SRFI-TM1]#034 

rnlV.04.94 

RELATED ENVIRONMENTAL 

BLANK ID SAMPLES 

Bs301F8 IICGWOI, WGWOI, 1lAGWOl. 

~~AG~%W~D.OI~CGHIO~. IlffiWDl. 

07GWO1, WBGWOl , WAGWX , 

ODGWl, OlGWOl. 14GWl. IXWOI, 

12GwO1D. lSGWO1. IaGwol. 21GWO1, 

2OGWOl. 17AGWOl,l7CGWJl, 

19BGWO1, MCGWOI , IBAGWOI, 

04GWO1, 22AGWO1,02GWO1, 

03AGWO1, lOAGWOl,l3ffiWOl, 

17EGWO1, I 76GWOl D, WGWOl , 

13AGWOI ,03ffiWOl I 22ffiWO1, 

22BGWOlD. IOCGWI. IOffiWOl 

Bs301 ER. Bs0302ER. B.s.303ER 

F-65 

IFI ~vALIDAT~ON 



TABLE 4 - 12 
DIOXINIFURANS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

REIATED ENVIRONMENTAL VALIDATION 

BLANK ID SAMPLES CONTAMINANT 

B.S302FB 11 BBGWRI , 11 BBOWRI D. NO CONTAMINATION FOUND 

ISAGWRI. 13AGWR1, BSSO4ER 

NSB [SRFI-TMl]X034 
111,” 04 94 F-66 



TABLE4-13 
PESTICIDEWPCBS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

IRELATED ENVIRONMENTAL 

DO NUMBER 

92024 

BLANK ID SAMPLES 

BS3OlFB )llCGWOl.O6GWOl, llAGWO1, 

llAGWOlD.WCGWO1, IlBGWOl, 

07GWO1, WBGWOI , WAGWOI , 

WGWOl. OIGWOI. 14GwOl,12GWO1, 

12GWO1D. lSGWO1, ISGWOI, 2lGW1, 

20GW01,l IAGWOI , 17CGWO1, 

1 SBGWOI , MCGWOI, IBAGWOI , 

04GW1,22AGWOl, 02GWO1, 

03AGWO1, IOAGWOI, 13BGWO1, 

17ffiWO1, I~BGWOID. WGWOI, 

13AGWOl,(MffiWOl, 22BGWO1, 

22BGWOlD. 1OCGWOl. lOEGWOI 

(85301 ER, BSO302ER. BS303ER 

4.14 

NSB (SRFI-TMl]X034 
mlv.04.94 F-67 



TABLE 4 - 14 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

VALIDATION 

NS@ [SRFI-TMl]#O34 
rnlv.04.94 F-68 



TABLE 4 - 15 
HERBICIDES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

CONTAMINANT 

NSB [SFWTM1]#034 
",I" 04.94 F-69 



TABLE4- 16 
METALS/CYANIDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

DO NUMBER 

92024 

1 IAGWOI D. 08CGw01, 1 I BGWOI , 

07GWO1, WBGWOI , WAGWOI , 

OQGWOI. OIGWOI, 14GWOl. 12GWO1, 

12GwOlD, 15GWOl. ISGWOI. 2lGWO1, 

2OGWl,l7AGWOl, 1 TCGWOI , 

19BGWO1, WCGWOl, IOAGWOI , 

04GWO1,22AGWOl, OXWOI, 

03AGWO1, IOAGWOI, IJffiWOi, 

17BGWO1, 17BGWOl D. 05GW01, 

IJAGWOI, WBGWOI, 22BGWO1, 

22BGWOlD. IOCGWOI. 1OBGWOl 

RELATED ENVIRONMENTAL 

BLANK ID SAMPLES 

BS3OlFB IICGWOI, 06GWOl. IIAGWOI, 

CONTAMINANT 

BARIUM 

85301 ER. BS303ER 

ps0302ER I 

FB 

CONC. 

0.83 

NSB [SRFI-TM1]#0:4 
rr1iv.04.94 

4-17 

F-70 



TABLE 4 - 17 
SULFIDE DETECTED IN FIELD BLANKS 

NSB KINGSEAY SUPPLEMENTAL RFI 

DG NUMBER 

92024 

RELATED ENVIRONMENTM 

BLANK ID SAMPLES 

BS3OlFB IICGWOI,O~GWO~, IIAGWOI, 

IlAGWUlD. OBCGWOI, 11BGWOl. 

07GWOl,OSE!‘SWOl, WAGWOI , 

WGWOI. OlGwOl. 14GWOl. 12GWOl. 

12GWOlD. 15GwOl. 18GW01.21GW01, 

2OGWOl,l7AGWl, 1 7CGWOl , 

ISffiWOi. 03CGWU1, 19AGWOl. 

O4GWOl,22AGWOl, 02GWO1, 

03AGWO1,l OAGWOI, 13BGWO1, 

17BGWOl. 17BGWOlD. 05GWOl. 

13AGWO1,03ffiwO1,22BGWO1, 

22BGWOl0, IOCGWOI , IOBGWOl 

4- 16 

NSB [SRFI-TMl]X034 
mlv.04.94 F-71 



TABLE4-18 
LOW CONCENTRATION VOIATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

SD0 NUMBER 

92022 

92024 

92028 

92032 

92033 

92035 

92037 

92038 

RELATED ENVIRONMENTAL I 1 MB 1 IVALIDATION I 

BLANK ID ISAMPLES I CONTAMINANT I CONC. 1 UNITS 1 GiiLIFiR 

06GWO1, ilAGWO1, llAGWO1D. 

07GWO1,ll AGWUI MS, 1 IAGWOl MS0 

VBLKI C Bs301 ER 

OBAGWUI , 12GWOlD. 18GW01 ACETONE 5 q/L u 

OlGWOl. 12GWOl. lSGWOi ACETONE 5 q/L CRQL 

VBLKl F 14GWOl 

VE CHLORIDE 3 CRCIL 
_ 

wiETHYLEI 

19AGWO1MS. 19AGWOlMSD 

ACETONE I 5 I ““,I I 

VBLKI F 2OGWOl. 17CGWO1, IQBGWI MI 

1 7AGWOl 03CGWO1 

20GW01, 17AGWO1, 19BGWO1, 

, --,- , 
ETHYLENE 1 

I 
CHLORIDE 0.4 1 ug/i 1 CRQL 

‘IE CHLORIDE 1 04 1 UglL u I METHYLEf 

ACETONE 4 UsvL U 
MCGWOl 

17CGW ‘01 I ACETONE 4 ” ,L 

VBLKI I STOPAGEBLK ACETONE 4 ug/L U 
VBLKlS 13AGWOl _- -~~ 

METHYLENE CHLORIDI C 2 W/L CRQL 

VBLKI F BT304FB. OOGWOI , 05GWOl , METHYLENE CHLORIDE 0.4 ug/L CRQL 
22AGWOl 

BT304FB. 05GW01,22AGWO1 

NSB [SRFI-TM1]#034 
rnlV.04.94 F-72 



TABLE 4 - 19 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

VIRONMENTAL I MB 1 VALIDATION 

I 
_- ._.. -... 

NO CONTAMINAl 

RELATED EN’ 

SDG NUMBER BLANK ID SAMPLE? 

I 07GWO1,ll AGWlO 
I 

12GWO1,lSGWOI 

SBLKW3 06ffiWOl 

_ ---‘NOl, 1 SBGWOI 03CGWOl 

Ol-N-BUT-YLPHTHAL 

I.zmacum, A~CW”, n?Ar.WO, IOAGWOI I OCN-BUTYLPHTHALATE 1 0.6 1 L ) SBLKWI g/L CROL 
, LLCI”...,I,~LI..~l, -..-..- , ._.. -... 

~04GW01,06GW( I 

SBLKW2 13BGWOl DI-N-BUTY - -.LPHTliALATE 0.5 q/L CRQL 

10GWO1, 17BGWO1, 17BGWOl MS. 

92037 

SBLKWJ 17BGw010 OkN-EU-YLPHTHALATE 0.6 q/L 

I 

16GWOl DL 

92038 SBLKW3 MBGWOl, 22BGWO1, 228GWOlD. 01-N-BUVLPHTHALATE 0.6 ug/L 

I IOCGWOI, 1OBGWOl 

SBLKW2 lE!S303ER 
’ NO CaNTAM,NATION FO”No 

NSB [SRFI-TMl]Xfl34 

ml” 04.94 

4-m 

F-73 



TABLE 4 - 20 
OIOXINffURANS OETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

IlBBGWRlMSD 11 
.>..: .,.,. :p>:*>::::$:::;:; .>, . . . . . . ..<< ._.,.) /,_ ~~~~~::~~:h.:,2.~,:.:. 

4 - 21 

NSB [SRFI-TMl]#(J34 
ml” 04 34 F-74 



TABLE 4 - 21 
PESTICIDEWPCBS DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

12GWOl. 12GWOlO. 14GWOl. 16GwOl 

16GWOl 

WOI I 4482 09GWOl RE 

WOI 19481 01 GWOIRE. 14GWOl 

92032 WOl104B2 19AGWOl 

I I 
92036 WOl I 24B2K OJBGWOl, lOBGWO1, IOCGWOI, 

4-22 

NSB [SRFI-TMl]#U34 
rnlV.04 94 F-75 



TABLE 4 - 22 
ORGANOPHOSPHOROUS PESTICIDES OElECTW IN YETHOO BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

NSB [SRFI-TMl]#tI34 
rlllb 04.94 F-76 



TABLE 4 - 23 
KEPONE OETECTEO IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

4-24 

NSB [SRFI-TMl]H134 

rnlv.04 94 F-77 



TABLE 4 - 24 
HEFIBICIOES OETECTEO IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL 

WOlOS481 BSSOlFB, ES301ER. llBGW0~. NO CONTAMlNATlON FOUND 

NSB [SRFI-TM1]#034 
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TABLE 4 - 25 
METALS/CYANIDE DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELAl ‘ED ENVIRONMENTAL 
ME VALIDATION 

LES 
CONTAMINANT CONC. UNlTS QUALIFIER 

I SOGNUMBER 1 BLANK 10 k-P 10.1 ” 

92022 PBW 11BGWOl i 

ANTIMONY 1 ) q/L 1 

U 
I 

Yll.,n L, ,-HER. 1lAGWOl. t 

11 AGWOl D. 11 CGWOl , 06CGWOl 

I 
----- 

I I 2OGWOl , 17AGWOl,l7CGWOl, I I I I I 

~‘IBGWO~MS, 17BGW01MSD. 
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. U Validation Qualifier. If a sample result for the blank contaminant was less than 
the sample CRDL when the absolute value of the negative blank value was greater 
than the CRDL, the sample result for the blank contaminant was amended as 
estimated non-detected. 

. J Validation Qualifier. If a sample result for the blank contaminant was greater than 
the CRDL and less than 10 times the blank value, when the absolute of the negative 
blank value is greater than the CRDL the result was amended as estimated at the 
laboratory value. 

4.1 Trio Blanks 

Trip blanks contained organic free deionized water from the laboratory and consisted of sample 
bottles which were similar to the environmental sample containers. The trip blanks were prepared 
and packaged at the laboratory prior to the sampling event and traveled with the sample bottles to 
the site. The trip blank bottles were not opened at the site or anytime prior to laboratory analysis. 

The volatile organic compounds which were detected in the trip blank samples are listed below:. 

. Low Concentration Volatiles (Table 4-l 1 
methylene chloride 
acetone 

Methylene chloride and acetone are common laboratory contaminants. Both compounds were 
reported in method blanks associated with this project (Table 4-18). The methylene chloride and 
acetone can be attributed to laboratory contamination. The presence of these compounds in the 
trip blanks resulted in qualification of some of the field sample results. However, based on the 
assessment of the trip blanks for representativeness, the analytical data was acceptable for each 
SDG. 

4.2 Eauipment Rinseate Blanks 

The equipment rinseate blank was collected by rinsing a piece of sampling equipment with organic 
free deionized water. A sample of this water was collected and placed in sample containers similar 
to those used for the environmental samples. Semivolatiles, dioximfurans, organophosphorous 
pesticides, herbicides, and sulfide were not detected in equipment rinseate blank samples (Tables 4- 
3, 4-4, 4-6, 4-7, & 4-9). Target analytes detected in the equipment rinseate blank samples 
consisted of: 

. Volatiles (Table 4-2) 
acetone 
methvlene chloride 

. Pesticide/PCBs (Table 4-5) 
4,4’-DDT 

. Metals/Cyanide (Table 4-8) 
calcium iron 
copper aluminum 
antimony chromium 

NSB [SRFI-TMlJX034 
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The volatile compounds acetone and methylene chloride detected in the equipment rinseate blanks 
can be attributed to laboratory and/or field contamination. Methylene chloride was reported below 
the CRQL in the rinseate blank BS302ER. Acetone was detected at concentrations above the CRQL 
in the rinseate blanks BS301 ER and BS302ER. Both compounds are considered common laboratory 
contaminants and were also detected in method blanks associated with this project (Table 4-18). 
Methylene chloride and acetone were also detected in the field blank sample (Table 4-10). Some of 
the analytical data required qualifications due to the rinseate blank contamination. 

The 4,4’-DDT detected in the rinseate blank BS303ER was well below the compound CRQL (Table 
4-5). The contamination is likely due to random instrument carry-over from standards analysis since 
the compound was not detected in the field samples or the other blanks associated with the project. 
The compound was not noted in the field samples, so no qualification of the data was required. 

The inorganic analytes can be attributed to the water source, the water treatment system that was 
used to make the deionized water, or laboratory artifacts (Table 4-8). All of the analytes detected 
were at concentrations below the analyte CRDLs. Analytical results which were reported at or 
below the concentrations noted in the rinseate blanks were qualified as non-detect, U, at the 
concentration reported. 

Target compounds were detected in the equipment rinseate blank samples and some of the 
analytical data required qualification. However, based on assessment of equipment rinseate blanks 
for representativeness, the analytical data was acceptable for each SDG. 

4.3 Field Blanks 

The field blank is a sample of deionized water and/or potable water used during equipment 
decontamination. The field blank was opened to ambient field conditions. No semivolatile, 
dioximfuran, pesticide/PCB, organophosphorous pesticides, herbicides, or sulfide target compounds 
were detected in the field blank samples (Tables 4-l 1, 4-l 2, 4-l 3, 4-l 4, 4-15, & 4-l 7). Target 
analytes detected in the field blank samples consisted of: 

. Volatiles (Table 4-l 0) 
acetone 
methylene chloride 

. Metals (Table 4-l 6) 
barium 

The acetone and methylene chloride detected in the field blank are likely due to laboratory 
contamination because acetone and methylene chloride are both common laboratory contaminants 
(Table 4-10). The compounds were also detected in some of the method blanks associated with 
this project (Table 4-l 8). As noted previously, acetone was detected in two (2) of the three (3) 
rinseate blanks and methylene chloride was detected in one (1) of the three (3) rinseate blanks 
(Table 4-2). The presence of these common laboratory contaminants, acetone and methylene 
chloride, in the QC blanks could have been affected by their common presence as laboratory 
artifacts. None of the field samples required qualification due to the methylene chloride or the 
acetone in the field blank. 

The inorganic analyte barium can be attributed to the water source, the water treatment system 
that was used to make the deionized water, or laboratory artifacts (Table 4-16). The analyte was 
reported at a concentration well below the CRDL. The barium result in one (I 1 sample, BS302ER, 
was qualified as non-detect, U, due to the barium concentration in the field blank. All other positive 
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concentrations of barium in field samples were above the action limit (five times (5X) the 
concentration reported in the field blank) for qualification. 

Target compounds/analytes were detected in the field blanks and some of the sample data required 
qualification. However, based on assessment of field blanks for representativeness, the analytical 
data was acceptable for each SDG. 

4.4 Method Blanks 

The method blanks were a sample of deionized water that is prepared by the laboratory at the time 
of analysis. Method blanks undergo the same analytical process as the corresponding 
environmental samples and associated field blanks. The purpose of the method blank is to assess 
the potential for target analytes to “contaminate” the sample during analysis. Dioxin/Furan, 
pesticide/PC& organophosphorous pesticides, kepone, and herbicides target compounds were not 
detected in method blank samples (Tables 4-20 through 4-24). Target analytes detected in the 
method blank samples consisted of: 

. Volatiles (Table 4-l 8) 
acetone 
methylene chloride 

. Semivolatile Organics (Table 4-l 9) 
di-n-butylphthalate 
bis(2-ethylhexyllphthalate 

. Metals (Table 4-25) 
antimony zinc 
copper arsenic 
aluminum calcium 
iron manganese 
potassium sodium 

The detectable acetone, methylene chloride, bis(2-ethylhexyOphthalate, and di-n-butylphthalate 
results are common laboratory contaminants and are attributed to laboratory contamination. The 
inorganic analytes can be attributed to the water source, the water treatment system that was used 
to make the deionized water, or laboratory artifacts. 

Because target analytes were detected in some of the method blanks, some of the analytical results 
were qualified. However, based on assessment of method blanks for representativeness the 
analytical data was acceptable for each SDG. 

4.5 Holdina Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the 
best extent by the regulatory agencies. A reasonable time limit is imposed under which the samples 
must be extracted or prepared and then analyzed. The holding times regulations assume that the 
samples have been properly preserved according to the guidelines, either at the laboratory or in the 
field. Analytical results from samples with holding time violations are qualified as estimated, J/U. 
because of the potential of compromising the sample. 

4-29 
NSB [SRFI-TMl]#flS4 
n1iv.n4.94 P-82 



All holding time requirements, both extraction and analytical, were met by the laboratory for all 
fractions, with the exception of eight (8) samples for the pesticides/PCB fraction. The samples 
were re-extracted outside of the recommended extraction holding time. Viable results were 
obtained for all re-extracted samples from the original analysis, with the exception of samples 
19BGWOl and 19BGWOl RE, which were rejected for surrogate recovery deficiencies. All results 
from the re-extracted samples were qualified as estimated, JNJ, due to exceeded extraction hold 
times. 
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Comparability is a qualitative measure designed to express the confidence with which one data set 
may be compared to another. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were analyzed in 
conformance with acceptable USEPA procedures (Refer to Table 5-l below). The analytical data 
are reported in standard units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the 
samples should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (CLP and SW-846 Methodologies) 

U.S. EPA Method Description 

CLP SOW OLCOl.8 
SW-846, 8240 
CLP SOW OLMOl.8 
SW-846, 8270 
SW-846, 8280 
CLP SOW OLMOl.8 
SW-846, 8080 Mod. 
SW-846, 8080 
SW-846, 8141 
SW-846, 8150 
CLP SOW ILM02.1 
SW-846, 7000 Series 
SW-846, 9012 
SW-846 9030 

CLP Low Cont. Volatile Organics 
Volatile Organics 
CLP TCL Semivolatile Organics 
Semivolatile Organics 
Dioxin/Furans 
CLP TCL Pesticides/PCBs 
Kepone 
Chlorinated Pesticides/PCBs 
Organophosphorous Pesticides 
Chlorinated Herbicides 
CLP TAL Metals with Cyanide 
Total Metals 
Cyanide 
Sulfide 
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6.0 COMPLETENESS 

Completeness is the quantitative measure of the amount of data obtained from a measurement 
process compared with the amount expected to be obtained under the conditions of measurement. 
The completeness goal for laboratory analysis for this project was 85 percent useable data. 
Unusable analytical data are those results reported by the laboratory but rejected during the data 
validation process. None of the analytical data in this project was rejected. A summary of the 
completeness goal for NSB Kingsbay Supplemental RFI for Site 11 is provided in Table 6-l. For 
detailed completeness goal tables, please refer to Appendix C. 

TABLE 6-1 
COMPLETION GOAL (> 85%) 

QC GW OVERALL 

Low Cont. Volatiles 93.1 93.4 93.2 
GC/MS Semivolatiles 100.0 100.0 100.0 
Dioxin/Furans 100.0 100.0 100.0 
Pesticide/PCBs 100.0 97.2 98.6 
Organophos. Pest. 100.0 100.0 100.0 
Chlor. Herbs 100.0 100.0 100.0 
Metals/Cyanide 98.4 98.3 98.4 
Sulfide 100.0 100.0 100.0 

MATRIX KEY 
QC = QC Samples 
GW = Groundwater Samples 

The completeness goal of 85% for each fraction of analytical data for each matrix was met. A 
detailed narrative on fractions containing rejected or qualified data which was not previously 
addressed follows. 

Volatiles, Non-Compliant RRFs Three (3) volatiles compounds; acetone, 2-butanone, and 2- 
hexanone, did not always meet the initial and/or continuing calibration criteria for RRF (Relative 
Response Factor). The RRF values fell below 0.05 in analyses affecting all SDGs associated with 
this project. All non-detect sample results associated with the initial and continuing calibrations that 
exhibited any of the three (3) compounds with non-compliant RRFs are rejected, R, (Table A-l I. 
The non-compliant calibrations resulted in the rejection of thirty-six (36) field QC sample data points 
and ninety-six (96) field sample data points. The completeness goal for this fraction was 93.2%, 
met. 

Non-detect results that were rejected for the compounds may be evaluated by adjusting the CRQL 
to the concentration of the continuing calibration standard and qualifying the results as not detected 
at an estimated concentration, UJ. The non-detect qualification at the concentration of the 
continuing calibration standard insures that the instrumentation is capable of detecting the 
compound at a known concentration. 

Volatiles. Storaae Blanks The laboratory analyzed a storage blank with each sample delivery group 
(SDG) for this project. Three (3) of these storage blanks exhibited positive concentrations of one 
(1) target analyte. Three (3) field samples, 1 OCGWOI, 03BGW01, & 17BGWOl D, required 
qualification of the reported acetone result to non-detect, U, due to storage blank contamination. 
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Three (21 field samples, 17AGWO1, 17CGWO1, & 03CGWO1, required qualification of reported 2- 
butanone results to non-detect, U, due to storage blank contamination. 

Volatiles & Semivolatiles, Non-Comoliant %RSDs & %Ds Target compounds for both the volatile 
and semivolatile fractions were qualified because of non-compliant calibrations in some SDGs. 
Several volatile and semivolatile compounds did not always meet the initial and/or continuing 
calibration criteria for RRF (Relative Response Factor), RSD (Relative Standard Deviation), and %D 
(Percent Difference). All results qualified for calibration % RSD and % D deficiencies (J/U) are 
considered to be useable. For the compounds in the Low Concentration volatile and semivolatile 
analyses that did not meet calibration criteria, all positive results are qualified as estimated (J) (%Ds 
>25%) and all non detect results are qualified as estimated KJ) (> 50% D <90%) due to 
calibration deficiencies. 

Volatiles & Semivolatiles, Dilution Results The positive results reported for compounds which 
exceeded the linear range of the instrument, E-flagged results, in the volatile analysis of samples 
02GWO1, 16GW01, & 22BGWO1, and the semivolatile analysis of sample 16GWO1, were 
“rejected” in favor of the D-flagged results reported from a dilution analysis of the samples. This 
action does not constitute a true rejection since viable results were obtained from the dilution 
analyses. Therefore, the “rejections” were not counted in the rejection tables and did not affect the 
completeness results. 

Metals, Non-Comoliant MSA Target analytes arsenic, selenium, and thallium were qualified as 
estimated, J/U, due to unacceptable graphite furnace MSA results in samples from each of the CLP 
SDGs and the Appendix IX SDG 92035. All results qualified for non-compliant MSA recoveries are 
considered to be useable. If the recovery was above the QC limits, only the positive results for the 
analyte were qualified. If the recovery was below the QC limits, or the correlation coefficient of an 
MSA curve was below the QC limits, positive and non-detect results were qualified as estimated, 
J/U. 

Metals, Non-Compliant Serial Dilutions Positive results for target analytes aluminum, sodium 
barium, and calcium were qualified as estimated, J, due to unacceptable serial dilution results in 
samples from each of the CLP SDGs (Appendix B). All results qualified for non-compliant serial 
dilution %Ds are considered to be useable. 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to address 
the qualification of the data in regards to evaluation of the presence, magnitude and characteristics 
of hazardous substances at NSB Kingsbay. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 96 percent for all fractions except the Low Concentration volatile 
fraction. Tables 7-1 and 7-2 provides a tabulation of the assessment of PARCC criteria each SDG 
for the water samples, and quality control samples, respectively. 

7.1 Groundwater Samoles Ninety-six (961 field sample data points were rejected in the Low 
Concentration volatile analysis due to non-compliant initial and/or continuing calibration RRF values. 
The completion goal was met. Twenty-eight (28) field sample data points were rejected in the 
pesticide/PCB analysis of one (1) field sample and the re-extracted analysis of the sample. The 
rejected data points from the original analysis were the only data points counted in the rejection 
table because the re-extracted sample was not counted in the total number of samples. The 
completion goal was met. Fourteen (14) field sample data points were rejected in the metals 
analysis due to recovery of silver below 30°h in the associated MS. The completion goal was met. 

7.2 QC Water Samples Thirty-six (361 QC sample data points were rejected in the Low 
Concentration volatile analysis due to non-compliant initial and/or continuing calibration RRF values. 
The completion goal was met. Three (3) field sample data points were rejected in the metals 
analysis due to recovery of silver below 30% in the associated MS. The completion goal was met. 
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TABLE 7-1 
PARCC CRITERIA SUMMARY 

GROUNDWATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RR 

ACCEPTABLE (1) 

(1) Ninety-six volatile data points were rejected due to non-compliant 

RRF values in initial/continuing calibrations. The completion goal was met. 

(2) Twenty (28) pesticide/PCB data points were rejected due to surrogate 

recoveries below 10%. The completion goal was met. 

(3) Thirteen (13) metals data points were rejected due to recovery of silver 

less than 30% in the MS. The completion goal was met. 
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TABLE 7-2 
PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFl 

SDGe PRECISION 

92022 ACCEPTABLE 

92024 ACCEPTABLE 

ACCURACY 

ACCEPTABLE 

ACCEPTABLE 

RCPRESENT- 

ATIVENESS 

ACCEPTABLE 

ACCEPTABLE 

COMPARABIUTY COMPLETENESS 

ACCEPTABLE ACCEPTABLE (1) 

WITH REJECTlONS 

ACCEPTABLE ACCEPTABLE (1) 

I 1 WVI-I REJECTIONS 

92026 ACCEPTABLE 1 ACCEPTABLE ACCEPTABLE 1 ACCEPTABLE 1 ACCEPTABLE (1) 

WITH REJECTIONS 

92932 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE (1) 

WITH REJECTIONS 

92033 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE (1) 

I I 1 WlTH REJECTIONS 

92035 1 ACCEPTABLE 1 ACCEPTABLE ACCEPTABLE 1 ACCEPTABLE 1 ACCEPTABLE (1) 

I I WITH REJECTIONS 

92037 1 ACCEPTABLE 1 ACCEPTABLE (2) ( ACCEPTABLE 1 ACCEPTABLE 1 ACCEPTABLE (1) (2) 

92036 ACCEPTABLE 

92023 ACCEPTABLE 

WITH REJECTlONS WITH REJECTlONS 

ACCEPTABLE (2) ACCEPTABLE ACCEPTABLE ACCEPTABLE (1) (2) 

WITH REJECTIONS WlTH REJECTIONS 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

92026 ACCEPTABLE 

92029 ACCEPTABLE 

92036 ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

074344 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

074296 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

(1) Thirty-six (36) volatile data points were rejected due to non-compliant 

RRF values in initial/continuing calibrations. The completion goal was met. 

(2) Three (3) metals data points were rejected due to recovery of silver 

less than 30% in the MS. The completion goal was met 
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z 
E TABLE A - 1 

INITIAL AND CONTINUING CALIBRATION 

LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

I2-HEXANONE 

SDGS, STANDARDS, AND ASSOCIATED SAMPLEI 

SDG 92022 

ICALl : NONE ASSOCIATED 

CCALl : 1 lBGWO1 

SDG 92024 

ICALl : NONE 

CCALl: 06CGWOl. BT3OlFB. BS3OlFB, 06GW01, 11AGWOl. llAGWOlD, 

07GWOl. llAGWOlMS, 11AGWOlMSD 

CCALS: BS301 ER. 1 lCGWO1 

CCALB: STORAGE BLANK 
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z TABLE A - 1, CONTINUED 

INITIAL AND CONTINUING CALIBRATION 

LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

ICAL = INITIAL CALIBRATION = %RSD SDG 92032 SDG 92033 

CCAL = CONTINUING CALIBRATION = %D ICALI 1 CCALl ICALl 1 CCALl 1 CCALS 1 CCAL3 

DATE 12/16-16/94 t 010794 011094 1 011294 1 011394 1 011494 

IINSTRUMENT ID I HP1 I HP1 I HP1 I HP1 I HP1 I HP1 I 

SDGS. STANDARDS, AND ASSOCIATED SAMPLES 

SDG 92932 

ICALl : NONE ASSOCIATED 

CCALl: 19AGWO1, ISAGWOIMS, 19AGWOlMSD 

SDG 92933 

ICALI : NONE ASSOCIATED 

CCALl: BT303FB, BS302ER, 21GWOl 

CCAL2: 20GW01,17AGWOl, 17CGWO1, 19BGW01,03CGWOl 

CCAL3: STORAGE BLANK 



$ 
$ TABLE A - 1, CONTINUED 

INITIAL AND CONTINUING CALIBRATION 

LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

~ICAL = INITIAL CALISRATION = w=n I SI-G 92035 I. m-w ----- 

fiTlOAf = %.f~ ---ICAl 1 
[ SDG 92024 

CCALI ICALl CCAl 1 1 CCALP 1 CCAL3 1 CCAL4 

011494 1 011694 1 011994 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 92035 

ICALI : NONE ASSOCIATED 

CCALl: 13AGWOl 

SDG 92037 

ICALl : NONE 

CCALl : BT304FB, 04GWOl,CkSGWOl, 22AGWOl 

CCAL2: 02GW01, OBAGWOI. IOAGWOl, 13BGWOl. 16GW01, 17BGWO1, 

17BGWOlMS, 17BGWOlMSD 

CCALB: 02GWOl DL. 17BGWOl D 

CCAL4: 16GWOl DL, STORAGE BLK 
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INITIAL AND CONTINUING CALIBRATION 

SEMIVOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

1 SDG 92028 1 ICAL = /N/T/AL CALIBRATION = %RSD SDG 92022 

CCAL = CONTINUING CALIBRATION = %D ICALI I ICAL [ CCALI 1 CCALl 

DATE 012894 1 013194 013194 1 012894 

INSTRUMENT ID 4000 1 4000 1 4000 1 ! HP2 I 
I %RSD I ID I RRFI%D 1 

dEXACHLOROPHENE ~,:~.:~~::~.~:~:~~:~ . . . . . . .,.A . . . . . . . . . .,........ _. 11 2 2’-OXYBIS(1 -CHLOROPROPANE) 

SDG 82022 

ICALl : NONE 

ICALP: NONE 

CCALI : 11 BGWOI 

SDG 92028 

CCALl : OBBGWOI, OBAGWOI 

SDGS, STANDARDS, AND ASSOCIATED SAMF 
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TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

SEMIVOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

n 

CCAL = CONTINUING CAL/BRAT/ON = %D 1 ICALI ICAL 

I %RSll I RRF/%D t %D t 

4-NITROPHENOL 

2,4-DINITROTOLUENE 

4-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

N-NITROSOPIPERDINE 

N-NITROSO-DI-N-BUTYLAMINE 

METHAPYRITE 

ACENAPHTHYLENE 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG 92032 

ICALl : NONE ASSOCIATED 

ICAL2: NONE ASSOCIATED 

CCALI : 1 QAGWOI 

SDG 92035 

ICALl : NONE 

ICALP. NONE 

ICALJ: NONE 

CCALl : 13AGWOl 



TABLE A - 2, CONTINUED 
INITIAL AND CONTINUING CALIBRATION 

SEMIVOLATILE ORGANIC COMPOUNDS 

NSB KINGSBAY SUPPLEMENTAL RFI 

CALIBRATION = %D 

SDG 92038 

CCALl: OJBGWOl. 22BGW01, 22BGWOtD, IOCGWCH, IOBGWOl 

CCALP: BS303ER 

SDG 92031 

CCALI : O4GW01, 05GW01, 22AGW01,02GWOl, 03AGWO1, 1 OAGWOl 

CCALS: 1 JBGWOI , 18GWOt, 17BGW01,17BGWOl MS, 17BGWOl MSD 

CCALJ: 18GW01 DL, 17BGWOl D 



NSB [SRFI-TM1]#034 
mlv.04.94 

APPENDIX B 

SERIAL DILUTION SUMMARY 

F-100 



TABLE B - 1 
WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

SAMPLE 08CQWo1 

ARSENIC w/L NA 

BARIUM w/L 1 4.2 

BERYLLIUM w/L 100 

CADMIUM I m/L I NC 

THALLIUM w/L NA 

VANADIUM w/L 100 

ZINC Q/L 14.9 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATlON DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92024: 11 AGWOl , 11 AGWOl D, 11 CGWOl, 08CGWO1 

+I-1 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TlMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 

NSB [SW-TM1]#034 
mlv.04 94 F-101 



TABLE B - 1, CONTINUED 
WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RR 

l - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92028: 06GW01,07GWOl, 006BGWOl , 14GWOl,l2GWOl, 12GW01 D, 15GWOl 

16GWOl 

92033: OIAGWOl, O9GWOl. OlGWOl, 21GWOl. POGWOl, 17AGWOl. 

17CGWO1,l SBGWOl , MCGWOl 

COMPOUND I RPD 

WATER/SOIL 

+/-lo% RULE ONLY APPUES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO UMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 

NSB [SRFI-TMl]X034 
mlv.04.94 F-102 



TABLE B - 1, CONTINUED 
WATER SAMPLE SERIAL DILUTION 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL Rfl 

’ - INDICATES VALUE OUTSIDE QC LIMITS 

NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92037: 04GW01, OSGWOI , 22AGW01, 02GWOl. 03AGWOl. iOAGWO1, 

13BGW01,16GWOl, 17BGWO1,17BGWOl D 

92038: 03BGWO1,22BGWOl, 22BGWOl D. 1 OCGWOl , 1 OBGWOl 

+/-I 0% RULE ONLY APPUES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO UMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 

NSB [SRFI-TM1]#034 
rnlv.04.94 F-103 



TABLE B - 1, CONTINUED 
WATER SAMPLE SERIAL DlLUTlON 

METALS SUMMARY TABLE 

NSB KINGSBAY SUPPLEMENTAL RFI 

SAAdPLf 1 lBGWO1 

iNTlMONY “g/L NC 

ARSENIC “g/L NA 

BARIUM “S/L - 4.5 
Bt IRYLLIUM “g/L 1 27.5 1 

CADMIUM 

NICKEL “cl/L I 100 

POTASSIUM “cl/L NA 

SELENIUM “g/L NA 

SILVER “g/L NC 

SODIUM “Q/L NA 

THALLIUM “9/L NA 

VANADIUM “g/L 100 

ZINC “g/L 31.2 

TINE “90. NC 

’ - INDICATES VALUE OUTSIDE QC LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 

NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92022: 11 BGWOl 

92032: 1SAGWOl 

92035: 13AGWOi 

-c/-l 0% RULE ONLY APPUES TO RESULTS GREATER THAN 50 TIMES THE IDL 

(SOME VALUES ROUNDED TO LIMIT %Os TO THREE (3) SIGNIFICANT FIGURES) 

NSB [SRFI-TMl]XO34 
rnlv.04.94 F-104 



APPENDIX C 

REJECTED DATA SUMMARY 

NSB [SRFI-TMl]#OJI 
rnlv.04 94 F-105 



N
SB 
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F-106 



TABLE C - 2 
SEMIVOLATILES - REJECTED DATA 

NSE KINGSBAY SUPPLEMENTAL RFI 
# OF COMPOUNDS I 

” 
GRANDTOTAL 1 B 0 

COMPLETION GOAL (>=%) 

MATRIX KEY 

QC- QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 

8, FIELD DUPLICATES) 

GW= GROUNDWATER SAMPLES 

# - INDICATES APPENDIX IX SDG. 

l 64 TARGET COMPOUNDS PER SAMPLE FOR CLP ANALYSIS. 

l 109 TARGET COMPOUNDS PER SAMPLE FOR APPENDIX IX ANALYSIS. 



DIOXIN/FURANS - REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL RFI 

OF COMPOUNDS 1 

11 :.:.;.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. 0 ] 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 
& FIELD DUPLICATES) 

GW= GROUNDWATER SAMPLES 

* 25 TARGET CONGENERZYISOMERS PER SAMPLE 



N
SB 

[SR
FI-TM

l]X034 

m
lv.04.94 

F-109 



ORGANOPHOSPHOROUS PESTICIDES - REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL RFI 

n 
1. 
G ~GRANDTOTAL 1 4 1 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 
8, FIELD DUPLICATES) 

GW= GROUNDWATER SAMPLES 

* 9 TARGET COMPOUNDS PER SAMPLE. 



N
SB 

[SR
FIkTM

l]X034 
,m

lv.O
4 

34 
F-111 



HERBICIDES - REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL RFI 

# OF COMPOUNDS 

REJECTED PER MATRI 

2 
lu IGRAND TOTAL 1 4 0 1 

ICOMPLETION GOAL (~85%) 100.0% :~~ 100.0% 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 
81 FIELD DUPLICATES) 

GW= GROUNDWATER SAMPLES 

* 4 TARGET COMPOUNDS PER SAMPLE. 



N
SB 

[SR
FI-TM

l]Y034 

nllv.04.94 

> Y
 I 

F-113 



TABLE C - 9 
SULFIDE - REJECTED DATA 

NSB KINGSBAY SUPPLEMENTAL RFI 

I# OF COMPOUNDS 1 

MATRIX KEY 

QC = QC SAMPLES (RINSEATE BLANKS, FIELD BLANKS 

81 FIELD DUPLICATES) 

GW= GROUNDWATER SAMPLES 

# - INDICATES APPENDIX IX SDG. 

* 1 TARGET COMPOUND PER SAMPLE 



APPENDIX G 

VALIDATED ANALYTICAL RESULTS 



$ $ PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
i EVENT: WELL INSTALLATION AND SOIL SAMPLING 

SAMPLE ID: 
DATE SAMPLED: 

DATE ANALYZED: 
DILUTION FACTOR: 

VOLATILE ANALYSIS - TCL LIST 
ANALME 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l -Dichloroelhene 
1 ,l -Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroelhane 

c, 
2-Butanone 

1, 1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BT201 FB BT202FB BT203FB BT204FB BT205FB 
1 O/23/93 1 O/28/93 11/03/93 11 I06193 11 I1 0193 
1 O/26/93 11/08/93 11 I1 o/93 11/17/93 11/22/93 

1 .o 1 .o 1 .o 1 .o 1 .o 

1ou 1ou 1ou 10 u 1ou 
1ou 10 u 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 10 u 
1J 10 u 1ou 1ou 3J 

1ou 6J 1ou 7J 1OUJ 
1ou 1ou 1ou 1ou 1ou 
10 u IOU 1ou 1ou 10 u 
10 u 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 1ou 
10 u 10 u 2J 10 u 10 u 
10 u 10 u 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 1ou 
1ou 1ou 1ou 1ou 1ou 
10 u 1ou 1ou 1ou 1ou 
1ou 10 u 10 u 10 u 10 u 
1ou 1ou 10 u 1ou 1ou 
1ou 10 u 1ou IOU 1ou 
10 u 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 10 u 
1ou 10 u 1ou 1ou 1ou 
1ou 1ou 10 u 10 u 10 u 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 10 u 1ou 1ou 1OUJ 
10 u 1ou 10 u 1ou 1ou 
10 u 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 10 u 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 10 u 
1ou 1ou 1ou 1ou 1ou 

VOLATILE AQUEOUS ANALYSES (ugil) Validated Analytical Results 

BT206F B 
11/17/93 
11129193 

1 .o 

BT207FB 
11/18/93 
11/29/93 

1 .o 

1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
10 u 
1ou 
IOU 
10 u 
1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
10 u 
1ou 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 

__~. ~~ 

1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
10 u 
1ou 
10 u 
1ou 
10 u 
1ou 
1ou 
10 u 
1ou 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 



32 
2% ~-___ .- 
$ % PROJECT: NSB KINGS BAY SUPPLEMENTAL RFI 

p EVENT: WELL INSTALLATICN AND SOIL SAMPLING 
2 

T SAMPLE ID: 

i 
DATE SAMPLED: 

DATE ANALYZED: 
DILUTION FACTOR: ~~. 

VOLATILE ANALYSIS - TCL LIST 
ANALYTE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroefhane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 

c, 2-Butanone 

6-J 1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
tram-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluen e 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
IO 
10 
10 
10 
10 
10 
10 
10 
10 

VOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

BT208FB 
11/19/93 
11/29/93 

1 .o 

BT209FB BS201 ER BS202ER BS203ER 
1112Ol93 1 o/23/93 1 l/03/93 11 IO6193 
12/03/93 1 o/29/93 11/10/93 11117193 

1 .o 1 .o 1.0 1.0 

BS205ER BS206ER 
1 t/17/93 11118193 
11 I29193 11 I29193 

1 .o 1 .o 

1ou 1J IOU IOU 1ou 10 u 1ou 
1ou 1ou 1ou 10 u 1ou 1ou 10 u 
10 u 10 u 10 u 1ou 10 u 10 u 10 u 
1ou 1ou 1ou 1ou 1ou 10 u 1ou 
1ou 1ou 1ou 1ou IOU 1ou 1ou 
10 u 1ou 23 1ou 10 u 1ou 1ou 
10 u 1ou 1ou 1ou 1ou 1ou IOU 
10 u 10 u 1ou 10 u 1ou IO u 1ou 
IOU 1ou 1ou 10 u IOU 1ou 10 u 
1ou 1ou 1ou 1ou 1ou 1ou 10 u 
1ou 1ou 1ou 1ou 1ou IOU 10 u 
1ou 1ou 1ou 1ou 10 u 10 u 10 u 
10 u 1ou 39 u 35 10 u 1ou 1ou 
IOU 1ou 1ou 1ou 1ou 1ou 10 u 
10 u IOU 1ou 10 u 10 u 10 u 10 u 
1ou 10 u IOU 1ou IOU 10 u 1ou 
1ou 1ou 1ou IOU 1ou IOU 10 u 
10 u 1ou 10 u 1ou IOU 1ou 10 u 
1ou 10 u 1ou 1ou IOU IOU IOU 
1ou 1ou 1ou 10 u 1ou 10 u 1ou 
1ou IOU 1ou 1ou 10 u 1ou 1ou 
1ou 10 u 1ou 10 u IOU 1ou 10 u 
10 u 1ou 1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 10 u 10 u 1ou 
1ou 1ou 10 u 1ou 1ou IOU 1ou 
1ou 1ou 1ou 1ou 10 u 1ou 10 u 
1ou 10 u 1ou 1ou 10 u 1ou 1ou 
1ou 10 u 1ou 1ou 1ou 10 u 1ou 
10 u 10 u 1ou 1ou 1ou 10 u 1ou 
1ou 1ou 1ou 10 u 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 10 u 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 1ou 10 u 
10 u IOU 1ou 1ou 1ou 10 u 10 u 



32 
TW 6 co -.- .~ ~____. 

.i % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 
2 

5 
SAMPLE ID: 

DATE SAMPLED: 
g DATE ANALYZED: 

DILUTION FACTOR: ~-~-- ____~_. ~~~. 
VOLATILE ANALYSIS - TCL LIST 
ANALME 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroefhane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroehene 
1,l -Dichloroefhane 
1,2-Dichloroethene (total) 
Chloroform 
1.2- Dichloroethane 

t) 
2- Butanone 

G 1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromehane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trfchloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1.1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

VOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

BS207ER BS208ER BS201 FB BS202FB 
11/19/93 11/20/93 1 o/20/93 1 O/28/93 
11/29/93 12/03/93 11 IO8193 1 l/08/93 

1 .o 1 .o 1 .o 1 .o 

BS203FB BS204FB 
11/10/93 1 l/l o/93 
11 l22l93 11 I22193 

1 .o 1 .o 

IOU 1ou 10 u IOU IOU IOU 
1ou 1ou 1ou 1ou 10 u 1ou 
1ou 1ou 1ou 1ou 1ou 1ou 
IOU 1ou IOU 1ou IOU IOU 
1ou 1ou 1ou 1ou 8J 3J 
1ou 10 u 83 13 10 UJ IOUJ 
1ou 1ou 1ou 10 u IOU 1ou 
IOU IOU 1ou 1ou IOU IOU 
1ou IOU 1ou IOU IOU 10 u 
1ou 1ou IOU 1ou 1ou IOU 
1ou 1ou 33 1ou 27 1ou 
1ou 1ou 1ou 1ou IOU IOU 
1ou 1ou 500 56 39 20 
1ou 10 u 1ou 1ou IOU 1ou 
IOU 10 u 1ou 1ou 1ou 10 u 
1ou 1ou 34 IOU 30 1ou 
1ou 1ou 1ou 1ou IOU 1ou 
1ou 10 u 1ou 1ou 10 u 1ou 
1ou 1ou 1ou 1ou IOU 1ou 
1ou 10 u 25 1ou 25 IOU 
1ou 1ou 1ou 1ou IOU 1ou 
10 u 1ou 1ou 1ou IOU IOU 
1ou 1ou 1ou IOU 10 u 1ou 
1ou 10 u 4J 1ou 5J 1ou 
1ou 1ou IOU IOU 1ou IOU 
1ou 1ou 1ou 1ou 1OUJ 1OUJ 
1ou 1ou 1ou 1ou 1ou 10 u 
10 u 10 u 10 u 1ou 10 u 1ou 
1ou 1ou 2J 1ou IOU IOU 
IOU 1ou IOU 1ou 1ou IOU 
1ou 1ou 10 u 1ou 10 u 1ou 
1ou 1ou IOU 10 u 10 u IOU 
1ou 1ou 1ou 1ou 10 u 1ou 



; % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
? EVENT: WELL INSTALLATION AND SOIL SAMPLING 
2 Y 
T 

WELL LOCATION: 

G 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE ANALYZED: 
PERCENT SOLIDS: 

DILUTION FACTOR: 
VOLATILE ANALYSIS - TCL LIST 

c, 
b 

ANALME CRQL 
Chloromethane 10 
Bromomethane 10 
Vinyl Chloride 10 
Chloroethane 10 
Methylene Chloride 10 
Acetone 10 
Carbon Disulfide 10 
1 ,l -Dichloroethene 10 
1 ,l -Dichloroethane 10 
1.2-Dichloroethene (total) 10 
Chloroform 10 
1.2-Dichloroethane 10 
2-Butanone 10 
1 ,l ,l -Trichloroethane 10 
Carbon Tetrachloride 10 
Bromodichloromethane 10 
1,2-Dichloropropane 10 
cis-1,3-Dichloropropene 10 
Trichloroethene 10 
Dibromochloromethane 10 
1 ,1,2-Trichloroethane 10 
Benzene 10 
trans-1.3-Dichloropropene 10 
Bromoform 10 
4-Methyl-2-Pentanone 10 
2-Hexanone 10 
Tetrachloroethene 10 
1 .1,2,2-Tetrachloroethane 10 
Toluen e 10 
Chlorobenzene 10 
Ethylbenzene 10 
Styrene 10 
Xylene (total) 10 

KBA-ll-11C 
SB10125 

25-27’ bgs 
1 o/23/93 
11 IO5193 

81 
1 .o 

12u 
12u 
12 u 
12 u 
12u 
48 U 
4J 

12u 
12u 
12 u 
12 u 
12 u 
15 

12 u 
12u 
12u 
12u 
12u 
12u 
12u 
12u 
12u 
12u 
12 u 
12u 
12u 
12u 
12u 
5J 

12u 
12u 
12u 
3J 

VOLATILE SOIL ANALYSES (ug/kg) 

KBA-ll-11C 
SB10125D 

25-27’ bgs 
1 o/23/93 
1 l/04/93 

80 
1 .o 

12u 
12u 
12 u 
12u 
12u 
66 u 
IOJ 
12u 
12u 
12u 
12u 
12u 
14 

12u 
12u 
12u 
12u 
12u 
12 u 
12u 
12u 
12u 
12u 
12u 
12u 
12u 
12u 
12 u 
7J 

12u 
12 u 
12 u 
3J 

KBA--ll-11C 
SB10145 

45 -47’ bgs 
1 o/23/93 
1 l/04/93 

79 
1 .o 

13u 
13u 
13u 
13 u 
13u 
55 u 
8J 

13u 
13u 
13u 
13u 
13u 
13 

13u 
13u 
13u 
13 u 
13 u 
13u 
13 u 
13 u 
13 u 
13u 
13u 
13 u 
13 u 
13u 
13u 
18 

13u 
13u 
13u 
13 u 

KBA-ll-11C 
SB10175 

75-77’ bgs 
1 o/23/93 
11 I04193 

83 
1 .o 

12u 
12u 
12u 
12 u 
12u 
35 u 
12u 
12u 
12u 
12u 
12u 
12u 
17 

12u 
12u 
12u 
12u 
12u 
12u 
12u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12u 
9J 

12u 
12 u 
12u 
12u 

KBA-PS-09 
SBPS915 

15-17’ bgs 
11 I03193 
11113193 

79 
1 .o 

13u 
13u 
13u 
13u 
13u 
30 

13u 
13u 
13 u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13 u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 

Validated Analytical Results 

KBA-PS-09 
SBPS925 

25-27’ bgs 
11103l93 
1 l/12/93 

77 
1 .o 

13u 
13u 
13u 
13u 
16U 
320 
13u 
13u 
13 u 
4J 

13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
4J 

13u 
13u 
13u 
13u 

KBA-ll-1OC 
SB11412 

12-14’ bgs 
11 IO6193 
11 I1 2193 

79 
1 .o 

13u 
13u 
13u 
13u 
13u 
48 U 
13u 
13 u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
6J 

13u 
13 u 
13u 
13u 
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$ : PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 
2 

T 
WELL LOCATION: 

i! 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE ANALYZED: 
PERCENT SOLIDS: 

DILUTION FACTOR: __-~- 
VOLATILE ANALYSIS - TCL LIST 
ANALYTE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroelhane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroefhene 
1,l -Dichloroetbane 

8 
1,2-Dichloroethene (total) 

in Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 ’ 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

KBA-ll-22A KBA-11-16 
SB11512 SB10840 

12-14’ bgs 40-42’bgs 
11117193 11 I1 8193 
11/30/93 11 I30193 

79 80 
1 .o 1 .o 

13u 12u 
13u 12 u 
13 u 12 u 
13u 12u 
16 U 14u 
25 U 180U 
13u 12J 
13u 12u 
13 u 12u 
13u 12u 
13u 12 u 
13u 12u 
13u 190 
13u 12u 
13u 12 u 
13 u 12 u 
13u 12u 
13u 12u 
13u 12u 
13u 12u 
13u 12 u 
13 u 12u 
13u 12 u 
13u 12u 
13u 99 
13 u 5J 
13u 12u 
13u 12u 
13u 4J 
13u 12u 
13u 12u 
13u 12u 
13u 12u 

VOLATILE SOIL ANALYSES (ugkg) Validated Analytical Results 

KBA-ll-19A 
SB11220 

20-22’bgs 
11/18/93 
11/30/93 

77 
1.0 

13u 
13u 
13 u 
13u 
13u 
43u 
6J 

13u 
13u 
13u 
13u 
13u 
13 u 
13u 
13 u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
4J 

13u 
13u 
13u 
13 u 
13u 
13u 
13u 
13u 

KBA-PS-10 
SBPS1015 
15-17’ bgs 

11 I1 9193 
11 I30193 

73 
1 .o 

14u 
14u 
14 u 
14u 
14u 
24 U 
2J 

14 u 
14u 
14u 
14u 
14u 
14 u 
14 u 
14u 
14 u 
14u 
14u 
14 u 
14u 
14u 
14u 
14u 
14u 
14u 
14u 
14 u 
14u 
14 u 
14u 
14 u 
14u 
14u 

KBA-PS-10 
SBPS1025 

25-27’bgs 
11 II 9193 
12/01/93 

76 

~. -!A?--. 

13u 
13u 
13u 
13u 
13u 
17u 
13u 
13u 
3J 

13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
27 

13 u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 

- 

KBA-ll-13A KBA-ll-13A 
SB10425 SBI 0425D 

25-27’bgs 25-27’bgs 
11 l20/93 11 I20193 
11 I30193 11 I30193 

81 82 
1.0 1.0 

12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
35 u 37 u 
8J 7J 

12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12u 12u 
12J 7J 
12u 12u 
4J 8J 

12u 12u 
23 44 



g g PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
a 
2 

EVENT: WELL INSTALLATION AND SOIL SAMPLING 
VOLATILE SOIL ANALYSES (uglkg) Validated Analytical Results 

WELL LOCATION: KBA-1 1 - 13A 
SAMPLE ID: SBI 0440 

SAMPLING DEPTH: 40-42’ bgs 
DATE SAMPLED: 11 I20193 

DATE ANALYZED: 12102193 
PERCENT SOLIDS: 79 

DILUTION FACTOR: 1 .o ---__ 
VOLATILE ANALYSIS - TCL LIST 
ANALME 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 .l -DichloroeRene 
1 .l -Dichloroethane 

G) 
1.2-Dichloroethene (total) 

h Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2 -Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylene (total) 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

13u 
13u 
13 u 
13u 
13 u 
19 u 
13 u 
13 u 
13u 
13u 
13u 
13 u 
13u 
13 u 
13u 
13 u 
13u 
13 u 
13u 
13u 
13 u 
13 u 
13u 
13 u 
13u 
13u 
13u 
13u 
13u 
13u 
13u 
13 u 
13 u 



X- 
‘rr $ PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

r EVENT: WELL INSTALLATION AND SOIL SAMPLING 

2 
T 

SAMPLE ID: 

z 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 
SEMIVOLATILE ANALYSIS-TCL LIST 
ANALYTE CRQL 
Phenol 10 
bis (2-Chloroethyl) ether 10 
2- Chlorophenol 10 
1,3- Dichlorobenzene 10 
1.4- Dichlorobenzene 10 
1,2- Dichlorobenzene 10 
2- Methylphenol 10 
2,2’-oxybis (1 -Chloropropane) 10 
4- Methylphenol 10 
N-Nitroso-di-n-propylamine 10 
Hexachloroethane 10 
Nitrobenzene 10 
lsophorone 10 
2-Nitrophenol 10 
2.4-Dimethylphenol 10 
bis (2-Chloroethoxy) methane 10 
2,4-Dichlorophenol 10 
1.2,4 -Trichlorobenzene 10 
Naphthalene 10 
4-Chloroaniline 10 
Hexachlorobutadiene 10 
4-Chloro-3-methylphenol 10 
2-Methylnaphthalene 10 
Hexachlorocyclopentadiene 10 
2,4,6-Trichlorophenol 10 
2.4,5-Trichlorophenol 25 
2-Chloronaphthalene 10 
2-Nitroaniline 25 
Dimethylphthalate 10 
Acenaphthylene 10 
2.6-Dinitrotoluene 10 
3-Nitroaniline 25 
Acenaphthene 10 

SEMIVOLATILE AQUEOUS ANALYSES (ugll) 

85201 ER 
1 o/23/93 
10126l93 
11/07/93 

1 .o .~ 

BS202ER 
11 I03193 
11/08/93 
11 I22193 

1 .o 

BS203ER 
11/06/93 
1 l/10/93 
11 I22193 

1 .o 

1ou IOU 1ou 
10 u IOU IOU 
IOU 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
10 u 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 10 u 10 u 
1ou IOU 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou IOU 1ou 
1ou 1ou iou 
1ou IOU 1ou 
10 u 10 u 1ou 
IOU 1ou 1ou 
25 U 25 U 25 U 
1ou 10 u IOU 
25 U 25 U 25 U 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
25 U 25 U 25 U 
1ou 10 u 1ou 

BS205ER 
11117193 
11/22/93 
12104193 

I .o 

1ou 
10 u 
10 u 
IOU 
1ou 
IOU 
1ou 
10 u 
1ou 
IOU 
1ou 
1ou 
IOU 
10 u 
IOU 
10 u 
10 u 
1ou 
1ou 
1ou 
IOU 
IO u 
1ou 
1ou 
1ou 
25 U 
1ou 
25 U 
1ou 
1ou 
1ou 
25 U 
1ou 

BS206ER 
11/18/93 
11 I22193 
12/04/93 

1 .o 

10 u 
10 u 
1ou 
10 u 
10 u 
1ou 
1ou 
IOU 
1ou 
1ou 
1ou 
IOU 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
10 u 
IOU 
1ou 
25 u 
1ou 
25 U 
1ou 
1ou 
IOU 
25 U 
1ou 

Validated Analytical Results 

BS207ER 
11/19/93 
11/22/93 
12101 I93 

1 .o 

BS208ER 
11 I20193 
11 I26193 
12/06/93 

1 .o 

IOU IOU 
1ou IOU 
1ou 1ou 
IOU IOU 
IOU IOU 
IOU 1ou 
IOU 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
IOU 1ou 
IOU 1ou 
1ou 1ou 
IOU 1ou 
10 u 10 u 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
1ou 1ou 
25 U 25 U 
1ou IOU 
IOU IOU 
1ou IOU 
25 U 25 U 
1ou IOU 



; % PROJECT: NSB KINGS BAY SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 
-4 

SAMPLE ID: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 
SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibwzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4.6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 

0 
do 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2.3-cd) pyrene 
Dibenz (a,h) anthracene 
Benzo (g,h,i) perylene 

CRQL 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

BS201 ER BS202ER BS203ER BS205ER 
1 o/23/93 11 I03193 11 I06193 11 I1 7193 
1 O/26/93 11/08/93 11 I1 o/93 11 I22193 
11 I07193 11122193 11 I22193 12/04/93 

1 .o 1 .o 1 .o 1 .o 

BS206ER 
11 I1 8193 
11 I22193 
12/04/93 

1 .o 

25 U 25 U 25 U 25 U 25 U 
25 U 25 U 25 U 25 U 25 U 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 1ou 
10 u 10 u 1ou 10 u 1ou 
1ou 1ou 1ou 10 u 1ou 
10 u 10 u 1ou 1ou 1ou 
25 U 25 U 25 U 25 U 25 U 
25 U 25 U 25 U 25 U 25 U 
1ou 1ou IOU 10 u 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 1ou 
25 U 25 U 25 U 25 U 25 U 
1ou 10 u 1ou 10 u 10 u 
1ou 10 u IOU 10 u 1ou 
1ou 1ou 1ou 10 u 10 u 
1ou 1ou 1ou 1ou 1ou 
IOU 1ou 1ou 10 u 1ou 
1ou 1ou 1ou 10 u 1ou 
1ou 10 u 1ou 1ou 1ou 
10 u 10 u 1ou 1ou 1ou 
IOU 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 1ou 
1ou 10 u 1ou 1ou 1ou 
1ou 10 u 1ou 10 u 1ou 
1ou 10 u 10 u IOU 1ou 
10 u 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 1ou 
1ou 10 u 1ou 1ou IOU 

SEMIVOLATILE AQUEOUS ANALYSES (ugll) Validated Analytical Results 

BS207ER BS208ER 
11 I1 9193 11/20/93 
11 I22193 11 I26193 
12/01/93 12106193 

1 .o 1 .o 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
10 u 1ou 
10 u 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
10 u 10 u 
1ou 1ou 
10 u 1ou 
25 U 25 U 
10 u 1ou 
1ou 1ou 
1ou IOU 
1ou 1ou 
IOU 1ou 
1ou IOU 
1ou 1ou 
IOU 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
10 u 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 



__.~ ___-~ - 

PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

SAMPLE ID: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: ___~~. 
SEMIVOLATILE ANALYSIS-TCL LIST 
ANALYTE CRQL 
Phenol 10 
bis (2-Chloroethyl) ether 10 
2- Chlorophenol 10 
1,3- Dichlorobenzene 10 
1.4- Dichlorobenzene 10 
1,2- Dichlorobenzene 10 
2- Methylphenol 10 
2.2’-oxybis (1 -Chloropropane) 10 
4- Methylphenol 10 
N-Nitroso-di-n-propylamine 10 
Hexachloroethane 10 
Nitrobenzene 10 
lsophorone 10 
2-Nitrophenol 10 
2,4-Dimethylphenol 10 
bis (2-Chloroethoxy) methane 10 
2,4-Dichlorophenol 10 
1.2,4 -Trichlorobenzene 10 
Naphthalene 10 
4-Chloroaniline 10 
Hexachlorobutadiene 10 
4-Chloro-3-methylphenol 10 
2-Methylnaphthalene 10 
Hexachlorocyclopentadiene 10 
2,4.6-Trichlorophenol 10 
2,4,5-Trichlorophenol 25 
P-Chloronaphthalene 10 
2-Nitroaniline 25 
Dimethylphthalate 10 
Acenaphthylene 10 
2.6-Dinitrotoluene 10 
3-Nitroaniline 25 
Acenaphthene 10 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 

85201 FB BS202FB 
1 O/20/93 1 O/26/93 
11 /Ol I93 11 /01/93 
11/07/93 11 IO7193 

1 .o 1.0 

10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
IOU 1ou 
1ou 1ou 
10 u 10 u 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
IOU 10 u 
1ou 1ou 
1ou 10 u 
1ou 1ou 
25 U 25 U 
10 u 10 u 
25 U 25 U 
10 u 1ou 
1ou 10 u 
1ou 1ou 
25 U 25 U 
1ou 1ou 

Validated Analytical Results 

1OUJ 1ou 
10 UJ 10 u 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 10 u 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 10 u 
1OUJ 1ou 
1OUJ 10 u 
10 UJ 1ou 
1OUJ 1ou 
1OUJ 10 u 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
25 UJ 25 U 
1OUJ 1ou 
25 UJ 25 U 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
25 UJ 25 U 
1OUJ 1ou 

BS203FB 
11/10/93 
12/01 I93 
12/05/93 

1 .o 

BS204FB 
1 l/10/93 
1 l/l 5193 
11 I24193 

1 .o 

-- 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

SAMPLE ID: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 
SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE CRQL 
2,4-Dinitrophenol 25 
4-Nitrophenol 25 
Dibenzofuran 10 
2,4-Dinitrotoluene 10 
Diethylphthalate 10 
4-Chlorophenyl-phenylether 10 
Fluorene 10 
4-Nitroaniline 25 
4.6-Dinitro-2-methylphenol 25 
N-Nitrosodiphenylamine 10 
4-Bromophenyl-phenylether 10 
Hexachlorobenzene 10 
Pentachlorophenol 25 
Phenanthrene 10 
Anthracene 10 
Carbazole 10 
Di-n-butylphthalate 10 
Fluoranthene 10 
Pyrene 10 
Butylbenzylphthalate 10 
3,3’-Dichlorobenzidine 10 
Benzo (a) anthracene 10 
Chrysene 10 
bis (2-Ethylhexyl) phthalate 10 
Di-n-octyl phthalate 10 
Benzo (b) fluoranthene 10 
Benzo (k) fluoranthene 10 
Benzo (a) pyrene 10 
lndeno (1.2,3-cd) pyrene 10 
Dibenz (a,h) anthracene 10 
Benzo (g,h.i) perylene 10 

85201 FB BS202FB 
1 O/28/93 1 O/28/93 
11 IO1 193 11 IO1 I93 
11 I07193 11 I07193 

1 .o 1 .o 

25 u 
25 U 
1ou 
10 u 
10 u 
1ou 
10 u 
25 U 
25 U 
1ou 
10 u 
10 u 
25 U 
10 u 
10 u 
1ou 
1ou 
1ou 
1ou 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
10 u 
1ou 
1ou 
10 u 
10 u 
1ou 

25 U 
25 U 
1ou 
1ou 
1ou 
1ou 
1ou 
25 U 
25 U 
1ou 
1ou 
1ou 
25 U 
10 u 
1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 

SEMIVOLATILE AQUEOUS ANALYSES (ugil) Validated Analytical Results 
(‘ontmued) 

BS203FB BS204FB 
11 I1 o/93 11 I1 o/93 
12101 I93 11 /15/93 
12/05/93 11 I24193 

1 .o 1 .o 

25 UJ 25 U 
25 UJ 25 U 
1OUJ 1ou 
10 UJ 1ou 
10 UJ 1ou 
1OUJ 10 u 
10 UJ 10 u 
25 UJ 25 U 
25 UJ 25 U 
1OUJ 1ou 
10 UJ 1ou 
10 UJ 10 u 
25 UJ 25 U 
1OUJ 10 u 
1OUJ 1ou 
IOUJ 1ou 

3J 1ou 
1OUJ 10 u 
10 UJ 10 u 
10 UJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 

5J 10 u 
10 UJ 1ou 
1OUJ 10 u 
1OUJ 10 u 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 1ou 
1OUJ 10 u 



D 

; % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 

2 

EVENT: WELL INSTALLATION AND SOIL SAMPLING 

z 
WELL LOCATION: 

H 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

PERCENT SOLIDS: 
DILUTION FACTOR: ___~~~ -~ 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALME CRQL 
Phenol 330 
bis (2-Chloroethyl) ether 330 
2- Chlorophenol 330 
1,3- Dichlorobenzene 330 
1.4- Dichlorobenzene 330 
1,2- Dichlorobenzene 330 
2- Methylphenol 330 
2.2’-oxybis(1 -Chloropropane) 330 

t) 4- Methylphenol 330 
L N-Nitroso-di-n-propylamine 330 
- Hexachloroethane 330 

Nitrobenzene 330 
lsophorone 330 
2-Nitrophenol 330 
2,4-Dimethylphenol 330 
bis (2-Chloroethoxy) methane 330 
2,4-Dichlorophenol 330 
1,2,4-Trichlorobenzene 330 
Naphthalene 330 
4-Chloroaniline 330 
Hexachlorobutadiene 330 
4-Chloro-3-methylphenol 330 * 
2-Methylnaphthalene 330 
Hexachlorocyclopentadiene 330 
2,4,6-Trichlorophenol 330 
2,4,5-Trichlorophenol 800 
2-Chloronaphthalene 330 
2-Nitroaniline 800 
Dimethylphthalate 330 
Acenaphthylene 330 
2,6-Dinitrotoluene 330 
3-Nitroaniline 800 
Acenaphthene 330 

KBA-ll-11C 
SB10125 

25-27’bgs 
1 O/23/93 
1 O/26/93 
11/08/93 

81 
1 .o 

410 u 
410 u 
410u 
410u 
410u 
410 u 
410u 
410 u 
410u 
410u 
410 u 
410 u 
410 u 
410u 
410 u 
410 u 
410 u 
410u 
410 u 
410u 
410 u 
410u 
410 u 
410 u 
4lOU 
990 u 
4lOU 
990 u 
410 u 
410u 
410 u 
990 u 
410u 

SEMIVOLATILE SOIL ANALYSES (ugikg) 

KBA-ll--1lC 
SB10125D 

25-27’bgs 
10123193 
1 O/26/93 
11 IO8193 

81 
1 .o -..~ 

410u 
410u 
410 u 
410 u 
410u 
410 u 
410 u 
410u 
410 u 
410 u 
410u 
410u 
410 u 
410u 
410u 
410 u 
410u 
410u 
410 u 
410u 
410u 
410 u 
410u 
410u 
410 u 
990 u 
410 u 
990 u 
410u 
410 u 
410u 
990 u 
4IOU 

KBA-ll-11C 
SB10145 

45-47’bgs 
1 O/23/93 
1 O/26/93 
11 I08193 

78 
1 .o 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
42OU 
420 U 
420 U 
1000 u 
420 U 
1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 

KBA-ll-11C 
SB10175 

75-77’bgs 
1 O/23/93 
1 O/26/93 
11/08/93 

77 
1.0 

430u 
430 u 
430 u 
430 u 
430 u 
430u 
430 u 
430u 
430 u 
430u 
430u 
430u 
430 u 
430u 
430u 
430u 
430u 
430 u 
430u 
430 u 
430 u 
430 u 
430u 
430 u 
430 u 
1000 u 
430 u 
1000 u 
430 u 
430u 
430 u 
1000 u 
430u 

KBA-PS-09 
SBPS915 

15-17’ bgs 
11 IO3193 
12107193 
12108193 

77 
1.0 

430 UJ 
43ou.l 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
1000 UJ 
430 UJ 
1000 UJ 
430 UJ 
430 UJ 
430 UJ 
1000 UJ 
430 UJ 

Validated Analytical Results 

KBA-PS-09 
SBPS925 

25-27’bgs 
11 JO3193 
12107193 
12/08/93 

79 
1.0 

420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 
1000 UJ 
420 UJ 

KBA-ll-1OC 
SB11412 

12-14’ bgs 
11 I06193 
11/15/93 
11 I23193 

79 
1.0 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
42OU 
420 U 
42OU 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
1000 u 
420 U 
1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

PERCENT SOLIDS: 
DILUTION FACTOR: ____-~ 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE CRQL 
2.4-Dinitrophenol 800 
4-Nitrophenol 800 
Dibenzofuran 330 
2,4- Dinitrotoluene 330 
Diethylphthalate 330 
4-Chlorophenyl-phenylether 330 
Fluorene 330 
4-Nitroaniline 800 
4,6-Dinitro-2-methylphenol 800 
N-Nitrosodiphenylamine 330 
4-Bromophenyl-phenylether 330 
Hexachlorobenzene 330 
Pentachlorophenol 800 
Phenanthrene 330 
Anthracene 330 
Carbazole 330 
Di-n-butylphthalate 330 
Fluoranthene 330 
Pyrene 330 
Butylbenzylphthalate 330 
3,3’-Dichlorobenzidine 330 
Benzo (a) anthracene 330 
Chrysene 330 
bis (2-Ethylhexyl) phthalate 330 
Di-n-octyl phthalate 330 
Benzo (b) fluoranthene 330 
Benzo (k) fluoranthene 330 
Benzo (a) pyrene 330 
lndeno (1,2,3-cd) pyrene 330 
Dibenz (a,h) anthracene 330 
Benzo (g.h,i) perylene 330 

KBA-ll-11C 
SB10125 

25-27’ bgs 
1 O/23/93 
10126/93 
11/00/93 

81 
1.0 

990 u 
990 u 
410 u 
410 u 
4lOU 
410 u 
410 u 
990 u 
990 u 
410u 
410u 
410u 
990 u 
410 u 
410 u 
410u 
410u 
410 u 
410 u 
410 u 
410u 
410 u 
410 u 
410 u 
410 u 
410u 
410 u 
410 u 
410u 
410 u 
410u 

-. .~~ 

SEMIVOLATILE SOIL ANALYSES (ug/kg) 
((‘ontmucd) 

KBA-ll-11C 
SB10125D 

25-27’ bgs 
1 O/23/93 
1 O/26/93 
11/00/93 

81 
1 .o 

990 u 
990 u 
410 u 
410 u 
410 u 
410u 
410 u 
990 u 
990 u 
410 u 
410u 
410 u 
990 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410u 
410 u 
410 u 

KBA-ll-11C 
SB10145 

45-47’ bgs 
1 o/23/93 
1 O/26/93 
11/08/93 

78 
1 .o 

1000 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
1000 u 
1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

KBA-1 l-l 1C 
SB10175 

75-77’ bgs 
1 O/23/93 
1 O/26/93 
11/oa/93 

77 
1 .o 

1000 u 
1000 u 
430 u 
430 u 
430 u 
430 u 
430 u 
1000 u 
1000 u 
430 u 
430 u 
430 u 
1000 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

KBA-PS-09 
SBPS915 

15-17’ bgs 
1 l/03/93 
12107 193 
12/00/93 

77 
1 .o 

1000 UJ 
1000 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
1000 UJ 
1000 UJ 
430 UJ 
430 UJ 
430 UJ 
1000 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 
430 UJ 

Validated Analytical Results 

KBA-PS-09 
SBPS925 

25-27’ bgs 
11 IO3193 
12107193 
12/08/93 

79 
1.0 

1000 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
loo0 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

KBA-ll-1OC 
SB11412 

12-14’ bgs 
11 IO6193 
11 I1 5193 
11 I23193 

79 
1 .o 

1000 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
1000 u 
1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 
420 U 
420 U 
980 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 



‘f! 71 PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
i- 
2 

EVENT: WELL INSTALLATION AND SOIL SAMPLING 

WELL LOCATION: KBA-ll -22A 
SAMPLE ID: SB11512 

w 
P SAMPLING DEPTH: 12-14’bgs 

DATE SAMPLED: 11117193 
DATE EXTRACTED: 1 l/22/93 

DATE ANALYZED: 12lO3193 
PERCENT SOLIDS: 80 

DILUTION FACTOR: 1 .o _~- --_ 
SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE 
Phenol 
bis (2-Chloroethyl) ether 
2- Chlorophenol 
1,3- Dichlorobenzene 
1,4- Dichlorobenzene 
1,2- Dichlorobenzene 
2- Methylphenol 
2,2’-oxybis(1 -Chloropropane) 

? 
4- Methylphenol 

2 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis (2-Chloroethoxy) methane 
2.4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4.6 -Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

CRQL 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 

410 u 
410 u 
410u 
410 u 
410u 
410u 
410u 
410u 
410u 
410u 
410u 
410u 
410 u 
410u 
410u 
410 u 
410u 
410 u 
410u 
410 u 
410u 
410 u 
410u 
410u 
410u 

1000 u 
410 u 
1000 u 
410 u 
410u 
410 u 
1000 u 
410 u 

SEMIVOLATILE SOIL ANALYSES (ug/kg) Validated Analytical Results 

KBA-11 -16 KBA-ll-19A 
SB10840 SB11220 

40-42’bgs 20-22’bgs 
11/18/93 11 /18/93 
11/22/93 11/22/93 
12103193 12/03/93 

78 76 
1 .o 1 .o 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
18OJ 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
1000 u 
420 U 
1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 

430 u 
430 u 
430 u 
430 u 
430u 
430 u 
430 u 
430 u 
430 u 
430 u 
430u 
430 u 
430 u 
430 u 
430u 
430 u 
430u 
430 u 
430 u 
430u 
430 u 
430 u 
430u 
430 u 
430u 
1100 u 
430 u 
1100 u 
430 u 
430u 
430 u 
1100 u 
430 u 

KBA-PS-10 
SBPSl 015 
15-17’bgs 

11/19/93 
11/23/93 
12109193 

76 
1 .o 

430u 
430u 
430u 
430 u 
430 u 
430 u 
430u 
430u 
430 u 
430u 
430u 
430 u 
430u 
430 u 
430u 
430 u 
430u 
430u 
430u 
430u 
430u 
430 u 
430 u 
430u 
430u 
1100 u 
430u 
1100 u 
430u 
430 u 
430u 
1100 u 
430 u 

KBA-PS-10 
SBPS1025 

25-27’bgs 
11/19/93 
11123193 
12/09/93 

79 
1.0 ~..___~~~ 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
42OU 
420u 
420 U 
42OU 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 

KBA-ll-13A KBA-ll-13A 
SB10425 SB10425D 

25-27’bgs 25-27’bgs 
11/20/93 11 I20193 
11/29/93 11 I29193 
12106193 12/06/93 

82 82 

1.0 1 .o 

400 u 
4oou 
4oou 
400 u 
400 u 
400 u 
4oou 
4oou 
400 u 
4oou 
400 u 
400 u 
4oou 
4oou 
4oou 
400 u 
4oou 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
4oou 
980 u 
400 u 
980 u 
400 u 
400u 
4oou 
980 U 
400 u 

400 u 
400 u 
400 u 
4oou 
4oou 
400 u 
400 u 
400 u 
4oou 
4oou 
400 u 
400 u 
400 u 
400 u 
400 u 
4oou 
400 u 
400 u 
4oou 
400 u 
400 u 
400 u 
400 u 
400 u 
4oou 
980 U 
400 u 
980 U 
400 u 
4oou 
4oou 
980 u 
400 u 



; % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 

2 
T 

WELL LOCATION: 

H 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

PERCENT SOLIDS: 
DILUTION FACTOR: 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALME 
2.4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 

? 
4,6-Dinitro-2-methylphenol 

z 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenz (a.h) anthracene 
Benzo (g,h,i) perylene 

CRQL 
800 
800 
330 
330 
330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

KBA-ll-22A KBA-11-16 
SB11512 SE10840 

12-14’ bgs 40-42’ bgs 
11/17/93 11 I1 8193 
11 I22193 1 l/22/93 
12/03/93 12/03/93 

80 78 
1 .o 1 .o 

1000 u 
1000 u 
410u 
410u 
410u 
410 u 
410 u 
1000 u 
1000 u 
410 u 
410u 
410 u 
1000 u 
410u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410u 
410u 
41ou 
410 u 
410 u 
410 u 
410 u 
410u 
410 u 
410 u 

SEMIVOLATILE SOIL ANALYSES (ug/kg) 
,(‘nntlnued) 

1000 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
1000 u 
1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

KBA-ll-19A 
5811220 

20-22’ bgs 
11 I1 8193 
11 I22193 
12103193 

76 
1 .o 

1100 u 
1100 u 
430 u 
430 u 
430 u 
430 u 
430 u 
11oou 
1100 u 
430 u 
430 u 
430 u 
1lOOU 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

KBA-PS-10 
SBPS1015 
15-17’bgs 

11119193 
11 I23193 
12109193 

76 
1 .o 

11oou 
1100 u 
430 u 
430 u 
430 u 
430 u 
430 u 
1lOOU 
11oou 
430 u 
430 u 
430 u 
1lOOU 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

KBA-PS-10 
SBPS1025 

25-27’ bgs 
11 I1 9193 
11 I23193 
12/09/93 

79 
1 .o - .___- 

1000 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
1000 u 
1000 u 
420 U 
420 U 
420 U 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

Validated Analytical Results 

KBA-ll-13A 
SB10425 

25-27’ bgs 
11 I20193 
11 I29193 
12106193 

82 
1 .o 

980 U 
980 U 
400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
980 U 
400 u 
400 u 
400 u 
980 U 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

KBA-ll-13A 
SB10425D 

25-27’ bgs 
11 I20193 
11 I29193 
12106193 

82 
1.0 

980 U 
980 U 
400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
980 U 
400 u 
400 u 
400 u 
980 U 
400 u 
400 u 
400 u 
430 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
630 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RF1 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

PERCENT SOLIDS: 
DILUTION FACTOR: __- --- -__-~. .~--- 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALY-TE 
Phenol 
bis (P-Chloroethyl) ether 
2- Chlorophenol 
1,3- Dichlorobenzene 
1,4- Dichlorobenzene 
1,2- Dichlorobenzene 
2- Methylphenol 
2,2’-oxybis(1 -Chloropropane) 
4- Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis (2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

CRQL 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 

SEMIVOLATILE SOIL ANALYSES (uglkg) Validated Analytical Results 

KBA-ll-13A 
SB10440 

40-42’ bgs 
11 I20193 
11 I29193 
12107193 

81 
1 .o 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410u 
410u 
410u 
410u 
410 u 
410 u 
410 u 
410 u 
410u 
410u 
410u 
410u 
410 u 
410 u 
410 u 
410u 
410u 
410u 
410u 
990 u 
410u 
990 u 
410 u 
410 u 
410 u 
990 u 
410u 



2 n PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
z EVENT: WELL INSTALLATION AND SOIL SAMPLING 
2 

WELL LOCATION: 
Jt 

H 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

PERCENT SOLIDS: 
DILUTION FACTOR: 

SEMIVOlATILE ANALYSIS - TCL LIST 
ANALME 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 

9 
4.6-Dinitro-2-methylphenol 

G 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3.3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenz (a,h) anthracene 
Benzo (g,h,i) perylene 

CRQL 
800 
800 
330 
330 
330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

SEMIVOLATILE SOIL ANALYSES (uglkg) 
, Conflnued, 

Validated Analytical Results 

KBA-ll-13A 
5810440 

40-42’ bgs 
11/20/93 
11 I29193 
12/07/93 

81 
1 .o 

990 u 
990 u 
410 u 
410u 
410 u 
410 u 
410 u 
990 u 
990 u 
410 u 
410 u 
410u 
990 u 
410 u 
410u 
410 u 
410u 
410 u 
410u 
410 u 
410u 
410u 
410u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410u 
410 u 



2.5 
2 w ~..._ .~~. -.--. ~-~. 

5 $ PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
5 EVENT: WELL INSTALLATION AND SOIL SAMPLING 

SAMPLE ID: 
DATE SAMPLED: 

DATE DCTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: -- 
ORGANOCHLORINE PESTICIDES AND PCBs 

ANALME 
alpha-BHC 
beta-BHC 
delta- BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’- DDE 
Endrin 

s 
Endosulfan II 
4,4’- DDD 

4 Endosulfan sulfate 
4,4’- DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor- 1221 
Aroclor-1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor-1254 
Arolcor- 1260 

CRQL 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1 .o 
2.0 
1.0 
1.0 ’ 
1 .o 
1.0 
1 .o 

ORGANOCHLORINE PESTICIDEIPCB AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

BS201 ER BS203ER 
1 o/23/93 11 IO6193 
1 O/27/93 11/11/93 
11/11/93 11 I23193 

1.0 1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 
1.0 u 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

BS205ER 
11 I1 7193 
11 I22193 
12/08/93 

1.0 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

BS206ER 
11/l B/93 
11 I22193 
12109193 

1 .o 

BS207ER 
11 I1 9193 
11 I22193 
12109193 

1 .o 

BS208ER 
11 lZOl93 
11 I24193 
12/09/93 

1.0 

BS201 FB 
1 O/28/93 
11 IO1 I93 
1 l/12/93 

1 .o 



L- 
g % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 
2 

z 
SAMPLE ID: 

F 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 
ORGANOCHLORINE PESTICIDES AND PCBs 

ANALYTE CRQL 
alpha- BHC 0.050 
beta - BHC 0.050 
delta- BHC 0.050 
gamma-BHC (Lindane) 0.050 
Heptachlor 0.050 
Aldrin 0.050 
Heptachlor epoxide 0.050 
Endosulfan I 0.050 
Dieldrin 0.10 
4,4’- DDE 0.10 
Endrin 0.10 

? 
Endosulfan II 0.10 

;;j 
4,4’- DDD 0.10 
Endosulfan sulfate 0.10 
4,4’- DDT 0.10 
Methoxychlor 0.50 
Endrin ketone 0.10 
Endrin aldehyde 0.10 
alpha-Chlordane 0.050 
gamma-Chlordane 0.050 
Toxaphene 5.0 
Aroclor-1016 1.0 
Aroclor-1221 2.0 
Aroclor-1232 1 .o 
Aroclor-1242 1 .o 
Aroclor-1248 1 .o 
Aroclor-1254 1 .o 
Arolcor-1260 1 .o 

ORGANOCHLORINE PESTICIDEIPCB AQUEOUS ANALYSES (ugll) Validated Analytical Results 

BS202FB BS203FB 
1 O/28/93 11 /l O/93 
11 IO1 I93 11 I1 6193 
11 I1 2/93 11 I24193 

1 .o 1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

BS204FB 
11 I1 o/93 
11 I1 6193 
1 l/24/93 

1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 



v 

.$j % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 

2 
x 

WELL LOCATION: 
8 SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE MTRACTED: 
DATE ANALYZED: 

PERCENT SOLIDS: 
DILUTION FACTOR: 

ORGANOCHLORINE PESTICIDES AND PCBs 
ANALYTE CRQL 

alpha-BHC 1.7 
beta-BHC 1.7 
delta-BHC 1.7 
gamma-BHC (Lindane) 1.7 
Heptachlor 1.7 
Aldrin 1.7 
Heptachlor epoxide 1.7 
Endosulfan I 1.7 

? Dieldrin 3.3 

G 
4.4’- DDE 3.3 
Endrin 3.3 
Endosulfan II 3.3 
4,4’- DDD 3.3 
Endosulfsn sulfate 3.3 
4,4’- DDT 3.3 
Methoxychlor 17 
Endrin ketone 3.3 
Endrin aldehyde 3.3 
alpha-Chlordme 1.7 
gamma-Chlordine 1.7 
Toxaphene 170 
Aroclor-1016 33 
Aroclor- 1221 67 
Aroclor-1232 33 
Aroclor-1242 33 
Aroclor-1248 33 
Aroclor-1254 33 
Arolcor-1260 33 

ORGANOCHLORINE PESTICIDEIPCB SOIL ANALYSES (uglkg) 

KBA-ll-11C KBA-ll-11C 
St310125 SB10125D 

25-27’ bgs 25-27’ bgs 
10123193 1 O/23/93 
1 O/26/93 1 O/26/93 
11/11/93 11 I1 1 I93 

81 81 
1 .o 1 .o 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
21 u 
4.1 u 
4.1 u 
2.1 u 
2.1 u 
210u 
41 u 
83 U 
41 u 
41 u 
41 u 
41 u 
41 u 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
21 u 
4.1 u 
4.1 u 
2.1 u 
2.1 u 
210u 
41 u 
83 U 
41 u 
41 u 
41 u 
41 u 
41 u 

KBA-ll-11C 
5810145 

45-47’ bgs 
10123193 
10126193 
lllllI93 

78 
1 .o 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
22 u 
4.2 U 
4.2 U 
2.2 u 
2.2 u 
220 u 
42 U 
86 u 
42 U 
42 U 
42 U 
42 U 
42 U 

KBA-ll-11C 
SB10175 

75-77’ bgs 
10123193 
1 O/26/93 
Ill11 I93 

87 
1 .o 

2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
20 u 
3.8 U 
3.8 U 
2.0 u 
2.0 u 
200 u 
38 U 
77 u 
38 U 
38 U 
30 u 
38 U 
38U 

KBA-ll-1OC KBA-ll -22A 
SB11412 SB11512 

12-14’bgs 12-14’bgs 
11 JO6193 1 l/17/93 
1 l/l 5193 11122193 
1 l/23/93 12/08/93 

79 80 
1 .o 1 .o 

2.2 u 
2.2 u 
2.2 IJ 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
22 u 
4.2 U 
4.2 U 
2.2 u 
2.2 u 
220 u 
42 U 
85 u 
42 U 
42 U 
42 U 
42 U 
42 U 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
21 u 
4.1 u 
4.1 u 
2.1 u 
2.1 u 
210 u 
41 u 
a4 u 
41 u 
41 u 
41 u 
41 u 
41 u 

KBA-11-16 
SB10840 

40-42’ bgs 
11/10/93 
11 I22193 
12/08/93 

78 
1.0 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
22 u 
4.2 U 
4.2 U 
2.2 u 
2.2 u 
220 u 
42 U 
86 u 
42 U 
42 U 
42 U 
42 U 
42 U 

-- 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

ORGANOCHLORINE PESTICIDE/PCB SOIL ANALYSES (ug/kg) 

WELL LOCATION: 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

PERCENT SOLIDS: 
DILUTION FACTOR: 

ORGANOCHLORINE PESTICIDES AND PCBs 
ANALYTE CRQL 

alpha-BHC 1.7 
beta-BHC 1.7 
delta-BHC 1.7 
gamma-BHC (Lindane) 1.7 
Heptachlor 1.7 
Aldrin 1.7 
Heptachlor epoxide 1.7 
Endosulfan I 1.7 
Dieldrin 3.3 
4,4’- DDE 3.3 
Endrin 3.3 
Endosulfan II 3.3 
4,4’- DDD 3.3 
Endosulfan sulfate 3.3 
4,4’- DDT 3.3 
Methoxychlor 17 
Endrin ketone 3.3 
Endrin aldehyde 3.3 
alpha-Chlordane 1.7 
gamma-Chlordme 1.7 
Toxaphene 170 
Aroclor-1016 33 
Aroclor-1221 67 
Aroclor- 1232 33 
Aroclor-1242 33 
Aroclor-1248 33 
Aroclor-1254 33 
Arolcor- 1260 33 

KBA-ll-19A 
SB11220 

20-22’ bgs 
11/10/93 
1 l/22/93 
12/09/93 

76 
1 .o 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
22 u 
4.3 u 
4.3 u 
2.2 u 
2.2 u 
220 u 
43 u 
88 u 
43 u 
43 u 
43 u 
43 u 
43 u 

KBA-PS-10 
SBPS1015 
15-17’ bgs 

11/19/93 
11 I23193 
12109193 

76 
1 .o 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
22 u 
4.3 u 
4.3 u 
2.2 u 
2.2 u 
220 u 
43 u 
00 u 
43 u 
43 u 
43 u 
43 u 
43 u 

KBA-PS-10 
SBPSt 025 

25-27’ bgs 
1 l/19/93 
1 l/23/93 
12/09/93 

79 
1 .o 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
22 u 
4.2 U 
4.2 U 
2.2 u 
2.2 u 
220 u 
42 U 
05 u 
42 U 
42 U 
42 U 
42 U 
42 U 

KBA-ll-13A 
SB10425 

25-27’ bgs 
11 I20193 
11 I29193 
12/09/93 

02 
1 .o 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
21 u 
4.0 u 
4.0 u 
2.1 u 
2.1 u 
210u 
40 u 
02 u 
40 u 
40 u 
40 u 
40 u 
40 u 

KBA-ll-13A 
SB10425D 

25-27’ bgs 
11/20/93 
11 I29193 
12/09/93 

82 
1 .o 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
21 u 
4.0 u 
4.0 u 
2.1 u 
2.1 u 
2lOU 
40 u 
82 U 
40 u 
40 u 
40 u 
40 u 
40 u 

Validated Analytical Results 

KBA-ll-13A 
SB10440 

40-42’ bgs 
11 I20193 
11 I29193 
12/09/93 

81 
1 .o 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
21 u 
4.1 u 
4.1 u 
2.1 u 
2.1 u 
2lOU 
41 u 
83 U 
41 u 
41 u 
41 u 
41 u 
41 u 



@ 3 PROJECT NSB KINGS BAY, SUPPLEMENTAL RFI 
p 3 EVENT: JANUARY 1994 GROUNDWATER SAMPUNG 

ORGANOPHOSPHORUS PESTICIDE/CHLORINATE0 HERBICIDE AQUEOUS ANALYSES (ug/L) Validated Analytical Results 

ORGANOPHOSPHORUS PESTICIDES 
APPENIDIX IX LIST 

- 

ANALYl-E 
Triethylphosphorothioate 
Thionazin 
Phorate (Thimet) 
Sulfotepp 
Dimethoate 
Disulfoton 
Methyl parathion 
Ethyl parathion 
Famphur 

? ~__ .__. 

DATE EXTFIACTED: 
DATE ANALYZED: 

DILUTION FACTOR: ~~. ~___ ~~ 

PQL 
1.0 
1 .o 
1 .o 
1 .o 
2.0 
1.0 
1 .o 
1 .o 
1.0 

.~ 
lu 
- CHLORINATED HERBICIDES - METHOD 8150 

APPENIDIX IX LIST 
DATE EXTRACTED: 

DATE ANALYZED 
DlLUTlON FACTOR: 

SAMPLE ID BS301 ER BS302ER 
DATE SAMPLED: 01/04/94 0 1106194 

METHOD 8141 

01106/94 
01/18/94 

1.0 -- -~ 

01/l 1194 
01/28/94 

1.0 u 
1.0 u 
1.0 u 
1.0 u 
2ou 
1.0 u 
1.0 u 
1ou 
1.0 u 

1.0 u 
IOU 
1.0 u 
IOU 
2.0 u 
1.0 u 
IOU 
IOU 
IOU 

2,4-D 
Silvex 
2,4.5-T 
Dinoseb 

ANALYTE PQL 
2.5 
0.5 
0.5 
0.5 

01/06/94 

01/18/94 
1.0 

1ou 
1.0 u 
IOU 
1ou 
2ou 
1ou 
1.0 u 
1.0 u 
1ou 

01/06/94 
01119194 

1 .o 

01/10/94 
01120/94 

1 .o 

01/06/94 
01/19194 

1.0 

2.5 U 2.5 U 2.5 U 
05u 05u 05u 
0.5 u 05u 05u 

0.5 UJ 0.5 UJ 0 5 UJ 



$ $ PROJECT NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

ORGANOPHOSPHORUS PESTICIDE/CHLORINATED HERBICIDE AQUEOUS ANALYSES @g/L) Validated Analytical Results 

WELL LOCATION. 
SAMPLE ID: 

DATE SAMPLED: 

ORGANOPHOSPHORUS PESTICIDES - METHOD 8141 
APPENIDIX IX LIST 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 

ANALYTE PQL 
Triethylphosphorothiate 1.0 
Thionazin 1.0 
Phorate (lhimet) 1.0 
Sulfotepp 1.0 
Dimethoate 2.0 
Disulfoton 1 .o 
Methyl parathion 1 .o 
Ethyl parathion 1 .o 

9 
Famphur 1 .o 

k 

CHLORINATED HERBICIDES - METHOD 8150 
APPENIDIX IX LIST 

DATE EXTRACTED. 
DATE ANALYZED: 

DlLUTlON FACTOR: 

2,4-D 
Silvex 
2.4.5-T 
Dinoseb 

ANALYTE PQL 
2.5 
0.5 
0.5 
0.5 

KBA-ll-Ill3 KBA-ll-11B KBA-II-13A KBA-ll-19A 
1lBGWOl 116 GWOID 13A GW 01 19A GW 01 

0 1104194 01104194 01107194 01106194 

01/06/94 
01/18/94 

1 .o 

1.0 u 
IOU 
1.0 u 
1ou 
2ou 
1ou 
1.0 u 
1.0 u 
1ou 

0 1106194 01/06/94 01/l 1194 01/10/94 
01119194 01/19/94 01/20/94 0 1120194 

IO 1 .o 1.0 10 

2.5 U 2.5 U 2.5 U 2.5 U 
05u 0.5 u 05u 0.5 u 
0.5 u 05u 0.5 u 0.5 u 

0 5 UJ 0 5 UJ 0.5 UJ 0 5 UJ 

01/01/94 
01/18/94 

1.0 

1.0 u 
IOU 
1.0 u 
1ou 
2ou 
IOU 
1ou 
IOU 
1ou 

01/11/94 
01/28/94 

1.0 

1ou 
IOU 
1ou 
IOU 
2.0 u 
1.0 u 
1.0 u 
IOU 
1ou 

01/11194 
01/28/94 

10 

1ou 
1.0 u 
1.0 u 
1ou 
2ou 
IOU 
1ou 
1ou 
1.0 u 



Y- 
e ; PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

?- 

2 

EVENT: WELL INSTALLATION AND SOIL SAMPLING 

z 
SAMPLE ID: 

DATE SAMPLED: 
k? __ ~~ .~~__ ~_-.-~ -~__~~ ~-~ 

ANALYTE CRQL 
Aluminum 200 
Antimony 60 
Arsenic 10 
Barium 200 
Beryllium 5 
Cadmium 5 
Calcium 5000 
Chromium 10 
Cobalt 50 
Copper 25 
Iron 100 
Lead 3 
Magnesium 5000 
Manganese 15 

? Mercury 0.2 
2 Nickel 40 

Potassium 5000 
Selenium 5 
Silver 10 
Sodium 5000 
Thallium 10 
Vanadium 50 
Zinc 20 
Cyanide 10 
Sulfide 500 

INORGANIC AQUEOUS ANALYSES (ugll) 

85201 ER BS202ER BS203ER BS204ER 
1 o/23/93 11 I03193 11/06/93 11 /l o/93 

19.9 u 
20.7 U 
1.6 U 

0.80 U 
0.20 u 
3.2 U 
195J 
3.3 u 
4.1 u 
2.1 u 
415 

1.0 u 
59.1 J 
5.0 J 

0.15 u 
9.0 u 
614U 
2.0 u 
2.7 U 
322 J 
0.88 u 
2.5 U 
2.0 J 
1.7 u 
800 

31.9 J 
20.7 U 
1.6 UJ 
0.80 U 
0.20 u 
3.2 U 
46.6 J 
3.3 u 
4.1 u 
2.1 u 
221 

1.3 u 
29.0 u 

0.80 UJ 
0.71 
9.0 u 
614U 
2.0 u 
2.7 U 
70.5 J 
0.88 u 
2.5 U 
3.4 J 

-- 

-- 
-- 

-- 
-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
-- 

1.7u 
2200 

19.9u 
20.7 U 
1 .6 U 

0.80 U 
0.20 u 
3.7 J 

90.6 J 
3.3u 
4.1 u 
7.3 J 

36.5 J 
1.0 u 

29.0 u 
0.80 UJ 
0.15u 
9.0 u 
614U 
2.0 u 
2.7 U 
134J 

0.88 u 
2.5 U 
1.7J 
-- 

500 u 

BS205ER 
11/17/93 

19.9 u 29.2 J 19.9 u 
20.7 U 20.7 U 20.7 U 
1.6U 1.6U 1.6 U 

0.80 U 0.80 U 0.80 U 
0.20 u 0.20 u 0.20 u 
3.2 U 3.2 U 3.2 U 
152J 219J 29.3 u 
3.3 u 3.3 u 3.3 u 
4.1 u 4.1 u 4.1 u 
2.1 u 2.1 u 2.1 u 
104 235 85.2 J 

1 .o u 1.0 u l.OU 
29.0 u 34.8 J 29.0 u 
2.0 J 7.7 J 2.0 J 

0.15u 0.22 0.15u 
9.0 u 9.0 u 9.0 u 
614U 614U 614U 
2.0 u 2.0 u 2.0 u 
2.7 U 2.7 U 2.7 U 
120J 156J 351 J 

0.88 u 0.88 U 0.88 U 
2.5 U 2.5 U 2.5 u 
1.4 u 1.4 u 30.7 
1.8 J 1.9 J 1.7 u 

500 u 700 600 

Validated Analytical Results 

BS206ER BS207ER 
11 I1 El93 1 l/l 9193 

NOTE: - - = Analysis not required or performed 



% % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 
2 

x 
H 

ANALYTE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

9 Mercury 

E Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

SAMPLE ID: BS208ER BS201 FB BS202FB BS203FB BS204FB 
DATE SAMPLED: 11/20/93 11 I28193 11 I20193 11 I1 o/93 11 I1 o/93 

CRQL 
200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
10 

500 

23.8 J 19.9 u 19.9u 19.9 u 19.9u 
20.7 U 20.7 U 20.7 U 20.7 U 20.7 U 
1.6 U 2.4 J 1.6 UJ 2.8 U 1.6 UJ 

0.80 U 4.6 J 0.80 u 6.4 J 0.80 U 
0.20 u 0.20 UJ 0.20 UJ 0.20 u 0.20 u 
3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 
319J 17200 33.2 U 22800 29.3 u 
3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 
4.1 u 4.1 u 4.1 u 4.1 u 4.1 u 
2.4 J 94.8 2.1 u 74.2 2.1 u 
440 138 16.9 U 47.8 J 16.9U 

1 .o u 10.2 J 1 .O UJ 1 .o u 1 .o u 
77.1 J 10786 29.0 u 6600 29.0 u 
23.6 1.0 u 0.80 U 0.80 UJ 0.80 UJ 

0.15 u 0.15 u 0.15 u 0.15 u 0.15 u 
9.0 u 9.0 u 9.0 u 9.0 u 9.0 u 
614U 2150 J 614U 2270 J 614U 
2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 

1870 J 113000 142U 1 OOCQO 43.6 J 
0.88 u 0.88 U 0.88 u 0.88 u 0.88 u 
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 
3.2J 472 5.0 J 113 1.4 u 
3.4 J 1.7 u 1.7 u 1.7u 2.0 u 
500 u 500 u 500 u 500 u 800 

INORGANIC AQUEOUS ANALYSES (ug/L) Validated Analytical Results 

NOTE: -- = Analysis not required or performed 



32 
z-g 
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$ % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 
2 

WELL LOCATION: 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

ANALME 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Siher 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

PERCENT SOLIDS: 
CRQL 

40 
12 
2 

40 
1 
1 

1000 
2 
10 
5 

20 
1 

1000 
3 

0.1 
8 

1000 
1 
2 

1000 
2 
10 
4 
2 
10 

KBA-ll-1lC 
5810125 

25-27’ bgs 
1 o/23/93 

80.9 

3620 
5.1 u 
2.5 

14.9 J 
0.13 J 
0.79 u 
76.8 J 

4.7 
1.1 J 

0.70 J 
2330 J 

1.5 
234 J 
14.7 J 
0.04 u 
2.2 u 
197J 

0.49 u 
0.67 U 
21.4 J 
0.22 u 
4.4 J 
6.7 

0.21 u 
78.1 

INORGANIC SOIL ANALYSES (mg/kg) 

KBA-ll-11C 
SB10125D 

25-27’ bgs 
1 o/23/93 

80.8 

3370 
5.1 u 
2.3 J 
14.6 J 
0.11 J 
0.79 u 
81.5 J 

4.5 
1.5 J 

0.71 J 
2590 J 

1.4 
219J 
16.0 J 
0.04 u 
4.0 J 
200 J 
0.49 u 
0.67 U 
20.9 J 
0.22 u 
4.4 J 
6.6 

0.21 u 
33.9 

KBA-ll-11C 
5810145 

45-47’ bgs 
10123/93 

73.9 

2030 
5.6 U 
2.1 J 
9.1 J 

0.14 J 
0.87 U 
121 J 

3.3 
1.1 u 

0.57 u 
1490 J 

2.3 
165J 
16.3 J 
0.04 u 
2.8 J 
176 J 

0.53 u 
0.73 u 
16.2 J 
0.24 U 
2.8 J 
5.2 J 

0.23 U 
34.4 

KBA-ll-?lC 
SB10175 

75-77‘ bgs 
1 o/23/93 

86.3 

896 
4.8 U 
0.84 J 
3.5 J 

0.06 J 
0.74 u 
326000 

3.5 
0.95 u 
0.49 u 
927 J 
0.40 J 
3340 

35.5 J 
0.03 u 
2.1 u 
161 J 

0.46 UJ 
0.63 U 
140J 

0.20 u 
3.1 J 
3.0 J 

0.20 u 
39.9 

KBA-PS-09 
SBPS915 

15-17’bgs 
11 IO3193 

77.4 

1690 
5.3 u 
2.1 u 
4.2 J 

0.09 u 
0.83 U 
30.5 J 

3.2 
1.1 u 

0.63 J 
998 J 
0.91 u 
48.4 J 
6.0 J 

0.04 u 
2.3 U 
159u 
0.51 u 
0.70 u 
8.2 J 

0.23 U 
2.2 J 
1.1 J 

0.22 u 
180 

Validated Analytical Results 

KBA-PS-09 
SBPS925 

25-27’ bgs 
11 I03193 

79.2 

KBA-ll-1OC 
SB11412 

12-14’ bgs 
11 IO6193 

79.7 

1310 
5.2 U 

0.42 U 
2.8 J 

0.09 u 
0.81 u 
36.2 J 
2.1 J 
1.0 u 

0.53 u 
273 J 

1.5 
33.9 J 
1.6 J 

0.06 U 
2.3 U 
155u 
0.50 u 
0.68 u 
7.9 J 

0.22 u 
1.4 J 
1.0 J 

0.22 u 
90 

3030 
5.2 U 

0.41 u 
3.9 J 

0.09 u 
0.80 U 
135J 

4.7 
1.0 u 
1.2 J 
718J 
1.0 u 

79.4 J 
5.4 J 
0.05 
2.3 U 
154u 
0.73 J 
0.68 u 
9.4 J 

0.22 u 
2.0 J 
1.7 J 

0.21 u 
115 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

SAMPLING DEPTH: 
DATE SAMPLED: 

ANALME 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

PERCENT SOLIDS: 
CRQL 

40 
12 
2 

40 
1 
1 

1000 
2 
10 
5 

20 
1 

1000 
3 

0.1 
8 

1000 

2 
1000 

2 
10 
4 
2 
10 

INORGANIC SOIL ANALYSES (mg/kg) Validated Analytical Results 

KBA-ll -22A KBA-11-16 KBA-ll-19A KBA-PS-10 KBA-PS-10 KBA-ll-13A KBA-ll-13A 
SB11512 SB10840 SB11220 SBPS1015 SBPS1025 SB10425 SB10425D 

12-14’ bgs 40-42’ bgs 20-22’ bgs 15-17’ bgs 25-27’ bgs 25-27’ bgs 
11/17/93 11 I1 8193 

25-27’ bgs 
11/18/93 11 /19/93 11 I1 9193 11/20/93 1 l/20/93 

79.7 79.2 79.3 80.5 80.2 83.2 83.0 

2070 J 953 1550 1880 2840 1600 2010 
5.2 U 5.2 U 5.2 U 5.1 u 5.2 U 5.0 u 5.0 u 
0.51 J 1.6 J 2.8 0.41 u 0.45 J 4.4 4.4 
2.5 J 4.2 J 7.5 J 3.6 J 17.1 J 8.8 J 10.0 J 

0.07 J 0.05 u 0.05 u 0.05 u 0.07 J 0.05 u 0.05 u 
0.80 U 0.81 U 0.81 U 0.80 U 0.80 U 0.77 u 0.77 u 
80.4 J 31.3 J 149 J 49.5 J 54.4 J 22.8 J 32.2 J 
2.0 J 2.1 J 2.7 3.3 4.2 2.8 3.0 
1.0 u 1.0 u 2.3 J 1.0 u 1.0 u 0.99 J 1.6 J 

0.64 J 0.53 u 0.53 u 0.52 U 0.52 U 0.61 J 0.51 u 
236 J 629 J 1440 J 469 J 848 J 924 J 1200 J 

1.3 0.98 1.4 0.90 1.4 1.2 1.1 
63.3 J 47.6 J 86.1 J 63.3 J 133J 94.4 J 113J 
1.5 J 4.4 4.5 2.4 J 6.8 4.8 6.6 

0.04 u 0.04 u 0.04 u 0.04 u 0.04 u 1.3 0.04 u 
2.3 U 2.3 U 2.4 U 2.2 u 2.4 U 2.6 U 2.2 u 
154 u 155u 155 u 152 U 153u 148U 148U 
0.49 u 0.50 u 0.50 u 0.50 J 0.49 u 0.58 UJ 0.48 U 
0.68 u 0.68 u 0.68 u 0.67 U 0.67 U 0.65 U 0.65 U 
10.1 u 32.7 U 9.2 u 11.9 u 23.1 U 13.8 U 15.5 u 
0.22 u 0.22 u 0.44 J 0.22 u 0.22 u 0.36 J 0.38 J 
1.7 J 0.83 J 1.7 J 1.3 J 2.3 J 1.6 J 2.1 J 

0.64 J 2.5 J 7.2 1.3 u 6.0 U 4.2 J 4.8 
0.23 J 0.22 u 0.22 u 0.21 u 0.23 J 0.30 J 0.42 J 
59.8 54 30 31.1 90.3 68 51 
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& % PROJECT: NSB KINGS BAY SUPPLEMENTAL RFI 
* ? EVENT: WELL INSTALLATICN AND SOIL SAMPLING 

INORGANIC SOIL ANALYSES (mg/kg) Validated Analytical Results 

2 

‘i; 
WELL LOCATION: KBA- 1 1 - 13A 

B 
SAMPLE ID: SB10440 

SAMPLING DEPTH: 40-42’ bgs 
DATE SAMPLED: 11 I20193 

ANALYTE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

9 
Magnesium 

c: 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Siher 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

PERCENT SOLIDS: 82.2 -. ~___~ ~- .~~ 
CRQL 

40 1330 
12 5.0 u 
2 1.8J 

40 6.0 J 
1 0.05 u 
1 0.78 U 

1000 34.6 J 
2 2.4 
10 1.0 u 
5 0.51 u 

20 834 J 
1 0.74 

1000 62.3 J 
3 5.7 

0.1 0.04 u 
8 2.2 u 

1000 149u 
1 0.49 u 
2 0.66 u 

1000 14.9 u 
2 0.21 u 

10 1.2 J 
4 3.1 J 
2 0.29 J 
10 68 



3z 
TW 

.; % PROJECT, NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

VOLATILE ANALYSIS - TCL LIST 
ANALYTE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l -Dichloroethane 
c/s- 1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2- Butanone 
Bromochloromethane 
1 ,l ,l-Trichloroethane 
Carbon Tetrachloride 
Bromodiihloromethane 
1,2-Dichloropropane 
cis- 1,3-Dichloropropene 
Triihloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
trans- 1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethae 
1,2-Dibromoethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1.2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

.- 

SAMPLE ID: BT301 FB 
DATE SAMPLED: 01/04/94 

DATE ANALYZED: 01111/94 
DILUTION FACTOR: 1 .o 

CRQL 
1 1u 
1 1u 
1 1u 
1 1u 
2 0.40 J 
5 6J 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
5 5UR 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
5 5u 
5 5UR 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 

VOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

BT302FB 
01/05/94 
01/l l/94 

1 .o 

BT303FB 
01 IO6194 
01 /12/94 

1 .o 

BT304FB 
01 I07194 
01 I1 3194 

1 .o 

BT305FB 
01/08/94 
01 I15194 

1 .o 

85301 ER 
01/04/94 
01/12/94 

1 .o 

BS302ER 
01 IO6194 
01/l 2194 

1 .o 

1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 

0.50 J 0.50 J 2u 0.60 J 0.30 J 0.30 J 
5J 5UR 7UR 7UR 6UR 6UR 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1lJ 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 

5UR 5UR 5UR 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 
1u IU 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u IU 1u 1u 
1u 1u 1u 1u 1u 1u 
5u 5u 5u 5u 5u 5u 

5UR 5UR 5UR 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 
IU 1u 1u 1u 1u 1u 



2 + PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
;- EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

2 

T 
SAMPLE ID: 

E 
DATE SAMPLED: 

DATE ANALYZED: 
DILUTION FACTOR: --~__ ___--~ ___- 

VOLATILE ANALYSIS - TCL LIST 
ANALYIE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethwe 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l -Dichloroethane 
c/s- 1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2- Butanone 
Bromochloromethane 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodiihloromethane 
1,2-Dichloropropane 
cis- 1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 .1,2-Trfchloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethae 
1,2-Dibromoethane 
Toluene 
Chlorobanzane 
Ethylbenzene 
Styrene 
Xylene (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobanzene 
1.2-Dichlorobenzene 
1.2-Dibromo-33chloropropane 

CRQL 

4) 
M 

1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
2 2u 0.80 J 
5 9UR 6J 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1U 
5 5UR 5UR 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
5 5u 5u 
5 5UR SUR 
1 1u 1u 
1 1u 1u 
1 lU 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 
1 1u 1u 

VOLATILE AQUEOUS ANALYSES (ug/l) 

BS303ER BS301 FB 
01 I08194 01 IO4194 
01/15/94 01/l l/94 

1 .o 1.0 

~.. ~~~.. - -~----~ ~~-- - 

Validated Analytical Results 

--. 



2 17 PROJECT: NSB KfNGS BAY, SUPPLEMENTAL RFI 
z EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: KBA-11-l 
SAMPLE ID: 01 GW 01 

DATE SAMPLED: 01 /a5/94 

ANALYTE 
Chloromethane 
Bromomethane 
Vinyl Chloride 

VCIATILE ANALYSIS - TCL LIST 

Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 .l -Dichloroethene 
1 ,l -Dichloroethane 
cis-1.2-Dichloroethene 
trans- 1.2-Dichloroethene 
Chloroform 

? 
1.2-Dichloroethane 

g 
2-Butanone 
Bromochloromethane 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 .1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexakone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
1,2-Dibromoethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
1.2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

DATE ANALYZED: 

CRQL 
1 

01/12/94 
DILUTION FACTOR: 

1u 
1 

1 .o 

1u 
1 1u 
1 1u 
2 2u 
5 3UR 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
5 5UR 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
5 5u 
5 5UR 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 
1 1u 

VOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

KBA- l l --2 KBA-ll-3A 
02 GW 01 03A GW 01 
01 to7194 01 I07194 
01/14/94 01 I14194 

1 .o 1 .o 

1u 1u 
1u 1u 
25 1u 
3 1u 

2u 2u 
6UR 13UR 
1u 1u 
1u 1u 
1u 1u 
5 1u 

1u 1u 
1u 1u 
1u 1u 

5UR 38J 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
5U 5u 

5UR 5UR 
1u 1u 
1u 1u 
1u 1u 
1u 0.40 J 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 1u 
1u 6 
1u 1u 
1u 1u 

KBA-11-38 
038 GW 01 

01 /@I/94 
01/10/94 

1 .o 

1u 
1u 

1u 
2u 

6UR 
10 
1u 
1u 
12 
1u 
1u 
1u 

5UR 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
1u 
4 

1u 
1u 
5u 

5UR 
1u 
1u 
1u 

0.80.) 
14 
1u 
4 

1u 
1u 
1u 
1u 

KBA- l l -3C UBA-11-4 KBA-11-5 
03C GW 01 04 GW 01 05 GW 01 

01 m/94 01 I07194 01 I07194 
01/13/94 01/13/94 01/13/94 

1 .o 1 .o 1 .o 

1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
2u 2u 2u 

11 UR 5UR 8UR 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 

6UR 5UR 5UR 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
5u 5u 5u 

5UR 5UR 5UR 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 
1u 1u 1u 



b w --.~- ~~~.--- 

& % PROJECT: NSB KINGS BAY SUPPLEMENTAL RFI 
a 7 EVENT: JANUARY 1994 GRbUNDWATER SAMPLING 

z 
7 

WELL LOCATION: KBA-11-6 

E 
SAMPLE ID: 06 GW 01 

DATE SAMPLED: 01 lW94 
DATE ANALYZED: 01/11/94 

DILUTION FACTOR: 1 .o ~~-___-~--~--- -_- 
VOlATlLE ANALYSIS - TCL LIST 
ANALY-TE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l -Dichloroethane 
cis- 1,2- Dichloroethene 
trams- 1,2- Dichloroethene 
Chloroform 

0 1,2-Dichloroethane 
G P-Butanone 
d Bromochloromethane 

1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromcdichloromathane 
1,2-Dichloropropane 
cis- 1,3- Dichloropropene 
Trichloroethene 
Dibronwchloromethane 
1 ,1,2-Trichloroethene 
Benzene 
trans- 1,3- Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,12,2-Tetrachloroethane 
1.2-Dibromoethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

CRQL 
1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
2u 3u 2u 2u 2u 2u 2u 

5UR 5UR 15UR 5UR 5UR 6UR 10UR 
1u 1u 1u 1u 1u 1u 0.80 J 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 3 1u 1u 1u 
1u 1u 1u 2 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

5UR 5UR 5UR 5UR 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1U 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1U 1u 1u 1u 1u 1U 1u 
1u 1u 1u 0.90 J 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1U 1u 1u 
1u 1u 1u 0.40 J 1u 1u 0.40 J 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1U 1u 1u 
5u 5u 5u 3J 5u 5U 5u 

5UR 5UR 5UR 5UR 5UR 5UR 5UR 
1u 1U 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 0.90 J 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1U 1u 1u 1u 1U 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

VOLATILE AQUEOUS ANALYSES (ugll) Validated Anafytical Results 

KBA-11-7 
07 GW 01 
01 /w/94 
01 I1 1 I94 

1 .o 

KBA-ll -8A 
00A GW 01 

01 IcEi/ 
01 I12194 

1 .o 

KBA-ll-8B 
088 GW 01 

01 lW94 
01/12/94 

1 .o 

KBA-ll-8C 
08C GW 01 

01 /w/94 
01/11/94 

1 .o -__-- - 

KBA-11-9 
09 GW 01 
01 to5194 
01/11/94 

1 .o - ~~-__-- 

KBA-ll-1OA 
lOAGW01 
01/07/94 
01/14/94 

1 .o -. 



@ $ PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
5 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
z 

WELL LOCATION: 

VOLATILE ANALYSIS - TCL LIST 
ANALYTE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l -Dichloroethane 
cis-1,2-Dichloroethene 
tram- 1,2- Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
Bromochloromethane 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
tran-1,3-Dichloropropene 
Bromoforrn 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,12,2-Tetrachloroethane 
1,2-Dibromoethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

SAMPLE ID: 
DATE SAMPLED: 

DATE ANALYZED: 
DILUTION FACTOR: 

CRQL 
1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

VOLATILE AQUEOUS ANALYSES (ugll) Validated Analytical Fksuits 

KBA-ll-1OB KBA-ll-1OC KBAAll-11A KBA-ll-11A KBA-ll-11C KBA-11-12 KBA-11-12 
1CBGWOl 10CGWOl IlAGWOl 11AGWOlD llCGW01 12GWOl 12GWOlD 
01 low94 01 /OF!/94 01/04/94 01 /w/94 01 /w/94 01/05/94 01 lW94 
01 I19194 01/19/94 01/11/94 01/11/94 01/12/94 01112194 01/12/94 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 

1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
2u 2u 2u 2u 2u 2u 2u 

11 UR 12UR 5UR 5UR 3UR 4UR 5UR 
3 2 1u 1u 1u 1u 1u 

1u 1u 1u 1u 1u 1u 1u 
OBOJ 1u 1u 1u 1u 1u 1u 

4 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
IU 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

5UR 5UR 5UR 5UR 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 1u 
1u 1u IU 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
2 1u 1u 1u 1u 1u 1u 

1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
5u 5u 5u 5u 5u 5u 5u 

5UR 5UR 5UR 5UR 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

0.50 J 1u 1u 1u 1u 1u 1u 
2 1u 1u 1u 1u 1u 1u 
19 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

0.40 J 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
2 1u 1u 1u 1u 1u 1u 

1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 



2 ; PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
Z EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

VOLATILE ANALYSIS - TCL LIST 
ANALME 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l -Dichloroethane 
c/s- 1.2- Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform 

? 
1,2-Dichloroethane 

8 
P-Butanone 
Bromochloromethane 
1 .l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis- 1,3- Dichloropropene 
Trichloroethene 
Dibromochloromethsne 
1 ,1,2-Trichloroethane 
Benzene 
trams-1,3-Dichloropropene 
Bromofomt 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
1,2-Dibromoethane 
Toluene 
Chtorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE ANALYZED: 

DlLUTlON FACTOR: ___~--~ 

CRQL 
1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

KBA-11-138 
13BGWOl 
01 I07194 
01/14/94 

1 .o 

I(BA-11-14 KBA-11-15 
14GWOl 
01 lQsl94 
01 I13194 

1 .o 

15GWOl 
01 IcEil 
01/12/94 

1.0 

KBA-11-16 
16GWOl 
01 I07194 
01 I14194 

1 .o 

KBA-ll-17A 
17AGWOl 
01 lo6194 
01/13/94 

1 .o 

KBA-11-178 
17BGWOl 
01 I07194 
01/14/94 

1.0 

KBA-11-178 
178 GWOlD 

OllO7l94 
01 /w/94 

1 .o 

1u 1u 1u 1u 1u 0.60 J 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
2u 2u 2u 7 4u 3u 2u 

22 UR 5UR 4UR 320 J 7UR 1OOJ 14UR 
1u 1u 1u 2 1u 0.70 J 1u 
1u 1u 1u 0.70 J 1u 1u 1u 
1u 1u 1u 13 1u 1 1u 
1u 1u 1u 7 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

5UR 57J 5UR 380 J 6UR 61 J 5UR 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 0.80 J 1U 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
IU 1u 1U 0.60 J 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 2 1u 0.50 J 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
5u 5u 5u 270 5u 70 10 

5UR 5UR 5UR 6J 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 23 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 5 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 12 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1U 1u 1u 1u 1u 1u 1u 

VOLATILE AQUEOUS ANALYSES (ugll) Validated Analytical Results 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE ANALYZED: 

DILUTION FACTOR: ..--___ 
VOLATILE ANALYSIS - TCL LIST 
ANALYTE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l -Dichloroethane 
cis-1,2-Dichloroethene 
trams-1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
Bromochloromethane 
1 ,l ,l -Trichloroethane 
Carbon Tetrachloride 
Bromcdichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoforrn 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 .1,2,2-Tetrachloroethane 
1,2-Dibromoethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (totaf) 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chlorcpropane 

CRQL 
1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
1 
1 
1 
1 
1 
1 

1 

KBA-ll-17C 
17CGWOl 

01 low94 
01/13/94 

1 .o 

1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
2u 2u 2u 2u 2u 2u 2u 

5UR 8UR 5UR 8UR 12UR 12UR 5UR 
1u 1u 1u 1u 0.40 J 0.50 J 2 
1u 1u 1u 1u 1u 1u 1u 
1u 0.60 J 1u 1u 1u 1u 0.60 J 
1u 1u 0.70 J 1u 1u 1u 19 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

16UR 5UR 5UR 5UR 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 0.50 J 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 0.60 J 6 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
5u 34 5u 5u 5u 5u 5u 

5UR 5UR 5UR 5UR 5UR 5UR 5UR 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 12 
1u 1u 1u 1u 1u 1u 1 
1u 1u 1u 1u 1u 1u 54 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 15 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 
1u 1u 1u 1u 1u 1u 1u 

VOLATILE AQUEOUS ANALYSES (ugll) Validated Analytical Results 

KBA-11-18 
18GWOl 
01 m/94 
01112194 

1 .o 

KBA-11-198 
198 GWOl 
01 low94 
01/13/94 

1.0 

KBA-1 l-20 
20 GW 01 
01 lW94 
01/13/94 

1 .o 

KBA-11-21 KBA-ll-22A KBA- 11-228 
21 GW 01 22A GW 01 228 GW 01 
01/06/94 01 I07194 01 lof3l94 
01/12/94 01 I13194 01 /w/94 

1 .o 1 .o 1 .o 



32 
Tm b w ~~ ~ ~~ - __~-- 

; % PROJECT: NSB KlNGS BAY, SUPPLEMENTAL RFI 
? EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

z 
x 

WELL LOCATION: 

z: 
SAMPLE ID: 

P DATE SAMPLED: 
DATE ANALMED: 

DILUTION FACTOR: 

? 
% 

Vm/%%LYSIS - TCL LIST 
ANALY-TE 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,l -Dichloroethene 
1 ,l -Dichloroethane 
cis- 1.2-Dichloroethene 
trans-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
P-Butanone 
Bromochloromethane 
1 ,l .l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis- 1,3- Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
trans.- 1:3- Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2- Hexanone 
Tetrachloroethene 
1 ,1.2,2-Tetrachloroethane 
1.2-Dibromoethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (total) 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 

CRQL 
1 
1 
1 
1 
2 
5 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 . 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

VOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

KBA-1 l-228 
22BGWOlD 

01 lcBl94 
01 I1 a/94 

!A!? .~~~.~ 

1u 
1u 
1u 
1u 
2u 

5UR 
4 

1u 
0.60 J 

20 
1u 
1u 
1u 

5UR 
1u 
1u 
1u 
1u 
1u 
1u 

0.50 J 
1u 
1u 
6 

1u 
1u 
5u 

5UR 
1u 
1u 
1u 
12 
1 

56 
1u 
14 
1u 
1u 
1u 
1u 



‘fl ; PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
8 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
2 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE ANALYZED: 

DILUTION FACTOR: 
VOLATILE ANALYSIS - APPENDIX IX LIST 
ANALME PQL 
Chloromethane 10 
Bromomethane 10 
Vinyl Chloride 10 
Chloroethane 10 
Methylene Chloride 10 
Acetone 10 
Carbon Disulfide 5 
1,l -Dichloroethene 5 
1 ,l -Dichloroethane 5 
1 ,P-Dichloroethene (total) 5 
Chloroform 5 
1,2-Dichloroethane 5 
2-Butanone 10 
1 ,l ,l -Trichloroethane 5 
Carbon Tetrachloride 5 
Bromodichloromethane 5 
1,2-Dichloropropane 5 
cis-1,3-Dichloropropene 5 
Trichloroethene 5 
Dibromochloromethane 5 
1 .1.2-Trichloroethane 5 
Benzene 5 
trans-1,3-Dichloropropene 5 
Bromoform 5 
4-Methyl-2-Pentanone 10 
2-Hexanone 10 
Tetrachloroethene 5 
1 ,1.2,2-Tetrachloroethane 5 
Toluene 5 
Chlorobenzene 5 
Ethylbenzene 5 

KBA-ll-1lB KBA-ll-13A KBA-ll-19A 
11BGWOl 13A GW 01 19A GWOl 

01 I04194 01 I07194 01/06/94 
01 I07194 01/12/94 01 IO7194 

1 .o 20.0 1 .o 

1ou 200 u 1ou 
1ou 200 u 10 u 
1ou 170J 1ou 
1ou 200 u 1ou 
10 u 200 u 10 u 
12u 200 u 10 u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 2900 5u 
5u 100 u 5u 
5u 100 u 5u 

1ou 200 u 10 u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 300 5u 
5u 1oou 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 1oou 5u 
1ou 200 u 1ou 
10 u 200 u 1ou 
5u 100 u 5u 
5u 100 u 5u 
5u 170 5u 
5u 100 u 5u 
5u 130 5u 

VOLATILE AQUEOUS ANALYSES (ugll) Validated Analytical Results 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT JANUARY 1994 GROUNDWATER SAMPLING 

VOLATILE AQUEOUS ANALYSES (ug/l) 
(Continued) 

Validated Analytical Results 

WELL LOCATION: KBA- 1 1 - 11 B KBA-ll-13A 
SAMPLE ID: 11BGWOl 

DATE SAMPLED: 01 I04194 
DATE ANALYZED: 01 I07194 

DILUTION FACTOR: 1 .o . --__--~ -~__- 
VOLATILE ANALYSIS - APPENDIX IX LIST 
ANALYTE PQL 
Styrene 5 
Xylene (total) 5 
Dichlorodifluoromethane 10 
Tichlorofluoromethane 5 
Acrolein 100 
lodomethane 10 
Acrylonitrile 100 
Vinyl acetate 10 
Dibromomethane 5 
2-Chloroethyl vinyl ether 10 
Ethyl methacrylate 5 

G) 1,2,3 -Trichloropropane 5 

G trans-1,4-Dichloro-22butene 5 
q Acetonitrile 5 

3-Chloroprene 5 
Chloroprene 5 
Propionitrile 5 
Methacrylonitrile 5 
lsobutyl alcohol 100 
Methyl methacrylate 5 
1,4-Dioxane 5 
1,2-Dibromoethane 5 
1 ,1,2.2-Tetrachloroethane 5 
Pentachloroethane 5 
1.3-Dichlorobenzene 5 
1,4-Dichlorobenzene 5 
1,2-Dichlorobenzene 5 
1.2-Dibromo-3-chloropropane 5 

5u 1oou 5u 
5u 240 5u 
1ou 200 u 1ou 
5u 100 u 5u 

100 u 2000 u 100 u 
1ou 2oou 1ou 

1oou 2000 u 100 u 
1ou 200 u 1ou 
5u 100 u 5u 

1ou 2oou 10 u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 1oou 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 

100 UR 2000 UR 100 UR 
5u 1oou 5u 

5 UR 100 UR 5 UR 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 1oou 5u 
5u 100 u 5u 
5u 100 u 5u 
5u 100 u 5u 

13AGWOl 
01 I07194 
01/12/94 

20.0 

KBA-ll-19A 
19AGWOl 

01/06/94 
01 I07194 

1 .o 



32 
Tm o w --~ ~~~~ ~___ - ~.--~ _- ~~ 

; % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
2 

s 
SAMPLE ID: 

% 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: --~. 
SEMIVOLATILE ANALYSIS-TCL LIST 
ANALYTE 
Phenol 
bis (2-Chloroethyl) ether 
2- Chlorophenol 
1,3- Dichlorobenzene 
1,4- Dichlorobenzene 
1.2- Dichlorobenzene 
2- Methylphenol 
2,2’-oxybis (1 -Chloropropane) 
4- Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis (2-Chloroethoxy) methane 
2,4-Dichloroflenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6 -Trichlorophenol 
2.4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 

85301 ER BS302ER 
01 I04194 01/06/94 
01105/94 01/10/94 
01 I20194 01 I1 8194 

1 .o 1 .o 

1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou iou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou IOU 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 u 25 U 
1ou 10 u 
25 U 25 U 
1ou 1ou 
IOU 1ou 
1ou 1ou 
25 U 25 U 
1ou 1ou 

Validated Analytical Results 

BS303ER 
01 IO8194 
01/l 1 I94 
01131 I94 

1 .o 

85301 FB 
01 IO4194 
01 I05194 
01/20/94 

1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 10 u 
1ou 1ou 
1ou 10 u 

1OUJ 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 10 u 
1ou 1ou 
10 u 1ou 
1ou 1ou 
10 u 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
10 u 10 u 
25 U 25 U 
10 u 1ou 
1ou 1ou 
10 u 1ou 
25 U 25 U 
1ou 10 u 

---- .---~-- 



2 ID PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 

z 
‘i; 

SAMPLE ID: 

% 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 
SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE CRQL 
2,4-Dinitrophenol 25 
4-Nitrophenol 25 
Dibenzofuran 10 
2,4-Dinitrotoluene 10 
Diethylphthalate 10 
4-Chlorophenyl-phenylether 10 
Fluorene 10 
4-Nitroaniline 25 
4,6-Dinitro-2-methylphenol 25 
N-Nitrosodiphenylamine 10 
4-Bromophenyl-phenylether 10 

? Hexachlorobenzene 10 

fi? Pentachlorophenol Phenanthrene 25 10 
Anthracene 10 
Carbazole 10 
Di -n - butylphth alate 10 
Fluoranthene 10 
Pyrene 10 
Butylbenzylphthaiate 10 
3,3’-Dichlorobenzidine 10 
Benzo (a) anthracene 10 
Chrysene 10 
bis (2-Ethylhexyl) phthalate 10 
Di-n-octyl phthalate 10 
Benzo (b) fluoranthene 10 
Benzo (k) fluoranthene 10 
Benzo (a) pyrene 10 
lndeno (1,2,3-cd) pyrene 10 
Dibanz (a,h) anthracene 10 
Benzo (g,h,i) perylene 10 

SEMIVOLATILE AQUEOUS ANALYSES @g/l) 

85301 ER BS302ER 
01/04/94 01/06/94 
01 IO5194 01/10/94 
01 I20194 01118194 

1.0 1 .o 

25 U 
25 U 
10 u 
1ou 
10 u 
1ou 
1ou 
25 U 
25 U 
10 u 
1ou 
1ou 
25 U 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
IO u 
1ou 
1ou 
10 u 
1ou 
1ou 
10 u 
10 u 
10 u 
1ou 
1ou 
10 u 

25 U 
25 U 
10 u 
1ou 
1ou 
IOU 
1ou 
25 U 
25 U 
1ou 
1ou 
1ou 
25 U 
10 u 
1ou 
1ou 
10 u 
1ou 
10 u 
10 u 
1ou 
10 u 
1ou 
10 u 
10 u 
1ou 
10 u 
1ou 
10 u 
10 u 
1ou 

Validated Analytical Results 

BS303ER 
01/08/94 
01/l 1 I94 
01 I31 I94 

1 .o 

BS301 FB 
01 I04194 
01 IO5194 
01/20/94 

1 .o -. --~-- 

25 U 25 U 
25 U 25 U 
10 u 10 u 
1ou 1ou 
10 u 1ou 
1ou 1ou 
10 u 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
10 u 1ou 
10 u 10 u 
10 u 1ou 
10 u 1ou 
1ou 1ou 
10 u IOU 
1ou 1ou 
10 u 1ou 
IOU 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: KBA-11-l 
SAMPLE ID: 01 GW 01 

DATE SAMPLED: 01/05/94 
DATE EXTRACTED: 01/10/94 

DATE ANALYZED: 01 I1 9194 
DILUTION FACTOR: 1.0 

SEMIVOLATILE ANALYSIS-TCL LIST 
ANALYTE 
Phenol 
bis (2-Chloroethyl) ether 
2- Chlorophenol 
1,3- Dichlorobenzene 
1,4- Dichlorobenzene 
1,2- Dichlorobenzene 
2- Methylphenol 
2,2’-oxybis (1 -Chloropropane) 
4- Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis (2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthatene 
4-Chlorowiline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 

10 u 1ou 10 u 10 u 
1ou 1ou 1ou IOU 
1ou 1ou 1ou 10 u 
10 u 1ou 10 u 10 u 
1ou 1ou 8J 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
10 u 1ou IOU 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
IOU 1ou 1ou IOU 
1ou IOU 1ou 1ou 
1ou 1ou 1ou 1ou 
IOU 1ou IOU 1ou 
1ou IOU 1ou 1ou 
1ou 1ou 1ou 1ou 
IOU IOU IOU 1ou 
1ou IOU 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
25 U 25 U 25 U 25 U 
1ou 1ou 1ou 1ou 
25 U 25 U 25 U 25 U 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou IOU 
10 u 1ou 1ou 1ou 
25 U 25 U 25 U 25 U 
1ou 1ou 1ou 1ou 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 

KBA-11-2 
02 GW 01 
01/07/94 
01 /l l/94 
01 I21194 

1.0 

-. 

KBA-ll-3A 
03A GW 01 

01 I07194 
01 I1 1 I94 
01121 I94 

1 .o 

KBA-1 l-38 
038 GW 01 

01/08/94 
01/11/94 
01 I27194 

1 .o 

____.- .-~-. __- ~ 

Validated Analytical Results 

KBA-ll -3C KBA-1 l-4 KBA-1 l-5 
03C GW 01 04 GW 01 05 GW 01 

01 I06194 01 IO7194 01 I07194 
01/10/94 01 Ill I94 01 I1 1 I94 
01/18/94 01 I21 I94 01 I21 I94 

1.0 1 .o 1 .o 

10 u 10 u 10 u 
1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 10 u 10 u 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1J 
IOU 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
IOU 1ou 1ou 
1ou 1ou 10 u 
IOU IOU IOU 
1ou 1ou 1ou 
1ou 1ou 1ou 
IOU IOU 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
IOU 1ou IOU 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
25 U 25 U 25 U 
1ou IOU 1ou 
25 U 25 U 25 U 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
25 U 25 U 25 U 
1ou 1ou 1ou 



Y--, 
2 a PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

? EVENT: WELL INSTALLATION AND SOIL SAMPLING 

2 

% 

WELL LOCATION: 
SAMPLE ID: 

t? DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 

? 
4-Bromophenyl-phenylether 

P 
Hexachlorobenzene 
Pentachlorophenol 
Phenanth rene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibsnz (a,h) anthracene 
Benzo (g,h,i) perylene 

CRQL 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
10 
10 
10 
10 
10 
10 
10 

SEMIVOLATILE AQUEOUS ANALYSES (ugll) Validated Analytical Results 

KBA-11-l 
01 GW 01 
01 I05194 
01/10/94 
01 I1 9194 

1 .o 

KBA-11-2 
02 GW 01 
01 I07194 
01/11/94 
01/21/94 

1.0 

KBA-ll-3A 
03AGWOl 

01 I07194 
01 I1 l/94 
01/21/94 

1.0 

KBA-1 l-38 
03B GW 01 

01 IO8194 
01111 I94 
01/27/94 

1.0 

25 U 25 U 25 U 25 U 
25 U 25 U 25 U 25 U 
1ou 1ou 1ou 1ou 
1ou 1ou 10 u 1ou 
10 u 1ou 1ou 10 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
25 U 25 U 25 U 25 U 
25 U 25 U 25 U 25 U 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 
1ou 1ou 1ou 1ou 
25 U 25 U 25 U 25 U 
1ou 1ou 1ou 1ou 
1ou 1ou IOU 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 10 u 1ou 
IOU 1ou 1ou 1ou 
10 u 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
10 u 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 0.50 J 1ou 1ou 
1ou 1ou 10 u 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou IOU 10 u 1ou 
10 u 1ou 1ou 1ou 
1ou 1ou IOU 1ou 
10 u 10 u 1ou 10 u 

KBA-ll -3C 
03C GW 01 

01 IO6194 
01/10/94 
01/18/94 

1.0 --. __.-- 

25 U 
25 U 
1ou 
1ou 
1ou 
10 u 
IOU 
25 U 
25 U 
IOU 
1ou 
1ou 
25 U 
1ou 
1ou 
1ou 
4J 

1ou 
10 u 
1ou 
1ou 
10 u 
1ou 
3J 

10 u 
1ou 
1ou 
10 u 
1ou 
1ou 
10 u 

KBA-11-4 
04 GW 01 
01/07/94 
01/11/94 
01121 I94 

1 .o ____- --- 

KBA-11-5 
05 GWOl 
01 IO7194 
01 Ill I94 
01/21/94 

1.0 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou IOU 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 u 25 U 
25 U 25 U 
1ou 10 u 
1ou 1ou 
10 u 1ou 
25 U 25 U 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
10 u 1ou 
10 u 1ou 
1ou 1ou 
10 u 1ou 
10 u IOU 
1ou 1ou 
1ou 1ou 
10 u 1ou 



x-;;; 
$ g PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

?- EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
2 

Y WELL LOCATION: KBA-11-6 

? 
SAMPLE ID: 06 GW 01 

DATE SAMPLED: 01 JO4194 
DATE EXTRACTED: 01/05/94 

DATE ANALYZED: 01 I20194 
DILUTION FACTOR: 1.0 ~__~ ____..~ ~~ ~~~ 

SEMIVOLATILE ANALYSIS-TCL LIST 
ANALYTE 
Phenol 
bis (2-Chloroethyl) ether 
2- Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2- Dichlorobenzene 
2- Methylphenol 
2,2’-oxybis (1 -Chloropropane) 
4- Methylphenol 
N-Nitroso-di-n-propylamine 

? 
Hexachloroethane 

is 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis (2-Chloroethoxy) methane 
2,4-Dichlorophenol 
1,2.4 -Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2.6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

CRQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 

1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
10 u 1ou 
1ou 10 u 
10 u 1ou 
10 u 10 u 
1ou 10 u 
10 u 1ou 
1ou 10 u 
1ou 10 u 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 10 u 
10 u 1ou 
1ou 1ou 
10 u 10 u 
10 u 1ou 
1ou 10 u 
1ou 1ou 
10 u 1ou 
25 U 25 U 
1ou 1ou 
25 U 25 U 
IOU 10 u 
1ou 1ou 
10 u 1ou 
25 U 25 U 
1ou 10 u 

SEMIVOLATILE AQUEOUS ANALYSES (ugll) Validated Analytical Results 

KBA-11-7 
07 GW 01 
01 I04194 
01 I05194 
01/20/94 

1 .o 

KBA-II-8A 
08A GW 01 

01 IO5194 
01/10/94 
01 I26194 

1 .o 

KBA-ll -8B 
088 GW 01 

01 I05194 
OlflOl94 
01 I26194 

1 .o 

KBA-ll-8C 
08C GW 01 

01/04/94 
01/05/94 
01 I20194 

1 .o 

1ou 1ou 10 u 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 10 u 10 u 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou IOU 1ou 
1ou 1ou 1ou 
10 u 10 u IOU 
1ou 1ou 1ou 
1ou 1ou 1ou 
IOU 10 u 10 u 
1ou IOU 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
25 U 25 U 25 U 
10 u 1ou 1ou 
25 U 25 U 25 U 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
25 U 25 U 25 U 
10 u 10 u 1ou 

KBA-11-9 
09 GW 01 
01 I05194 
01/10/94 
01/19/94 

1 .o ._____ 

KBA-ll-1OA 
10AGWOl 

01/07/94 
01/l l/94 
01121 I94 

1 .o 

1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 3J 
1ou 1ou 
10 u 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
IOU 1ou 
IOU 10 u 
1ou 2J 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 0.60 J 
1ou 10 u 
1ou 1ou 
25 U 25 U 
1ou 1ou 
25 U 25 U 
IOU 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
1ou 1ou 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 

? 
4-Bromophenyl-phenylether 

8 
Hexachlorobenzene 
Pentachlorophenol 
Phenanth rene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benz0 (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1.2.3-cd) Wrene 
Dibanz (a,h) anthracene 
Benzo (g.h,i) perylene 

CRQL 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

KBA-11-6 
06 GW 01 
01/04/94 
01/05/94 
01/20/94 

1 .o 

KBA-11-7 
07 GW 01 
01 I04194 
01 I05194 
01/20/94 

1 .o 

25 U 25 u 
25 u 25 U 
10 u 10 u 
1ou 10 u 
10 u 10 u 
1ou 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1OlJ 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 

((‘ominued) 

KBA-11 -OA 
00A GW 01 

01 I05194 
01/10/94 
01 I26194 

1 .o 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
1ou 
25 u 
25 U 
1ou 
1ou 
1ou 
25 U 
10 u 
10 u 
1ou 
1ou 
IOU 
10 u 
10 u 
10 u 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
10 u 
1ou 
1ou 
10 u 

KBA-ll-8B 
08B GW 01 

01 /OS/94 
01/l o/94 
01 I26194 

1 .o 

KBA-ll-8C 
0% GW 01 

01 IO4194 
01 I05194 
01/20/94 

1 .o ~~~_.-__-. 

25 U 25 U 
25 U 25 U 
1ou 10 u 
1ou 10 u 
1J 1ou 

10 u 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 10 u 
1ou 1ou 
1ou 1ou 
25 u 25 U 
1ou 1ou 
10 u 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 10 u 
10 u 1ou 
1ou 1ou 
10 u 10 u 
1ou 10 u 
tou 2J 
1ou 1ou 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 

KBA-11-9 
09 GW 01 
01 I05194 
01/10/94 
01/l 9194 

1 .o 

KBA-ll-1OA 
lOAGW01 

01107/94 
01 I1 1194 
01121 I94 

1 .o 

25 u 25 U 
25 U 25 U 
1ou 10 u 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 10 u 
1ou 1ou 
25 U 25 U 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
10 u 6J 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: KBA- 11-l OB 
SAMPLE ID: lOBGW01 

DATE SAMPLED: 01/08/94 
DATE EXTRACTED: 01 I1 l/94 

DATE ANALYZED: 01/27/94 
DILUTION FACTOR: 1 .o ~_._~~~~ 

SEMIVOLATILE ANALYSIS-TCL LIST 
ANALYTE CRQL 
Phenol 10 
bis (2-Chloroethyl) ether 10 
Z- Chlorophenol 10 
1.3- Dichlorobenzene 10 
1,4- Dichlorobenzene 10 
1,2- Dichlorobenzene 10 
2- Methylphenol 10 
2,2’-oxybis (1 -Chloropropane) 10 
4- Methylphenol 10 
N-Nitroso-di-n-propylamine 10 
Hexachloroethane 10 
Nitrobenzene 10 
lsophorone 10 
2-Nitrophenol 10 
2,4-Dimethylphenol 10 
bis (2-Chloroethoxy) methane 10 
2,4-Dichlorophenol 10 
1,2,4-Trichlorobenzene 10 
Naphthalene 10 
4-Chloroaniline 10 
Hexachlorobutadiene 10 
4-Chloro-3-methylphenol 10 
2-Methylnaphthalene 10 
Hexachlorocyclopentadiene 10 
2.4,6-Trichlorophenol 10 
2,4,5-Trichlorophenol 25 
2-Chloronaphthalene 10 
2-Nitroaniline 25 
Dimethylphthalate 10 
Acenaphthylene 10 
2,6-Dinitrotoluene 10 
3-Nitroaniline 25 
Acenaphthene 10 

10 u 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 
1ou 1ou 1ou 1ou 
10 u 1ou 1ou 1ou 
2J 1ou 10 u 1ou 

1ou 1ou 1ou 10 u 
1ou 1ou 10 u 1ou 
10 u 1ou 10 u 10 u 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
1ou 1ou 10 u 1ou 
1ou 10 u 10 u 10 u 
1ou 1ou 10 u 1ou 
1ou 1ou 1ou 1ou 
10 u 1ou 1ou 1ou 
10 u 1ou 1ou 1ou 
1ou 1ou 1ou 10 u 
3J 1ou 1ou 10 u 

1ou 1ou 1ou 1ou 
1ou 1ou 1ou 1ou 
10 u 10 u 1ou 10 u 
10 u 1ou 1ou 1ou 
10 u 1ou 1ou 1ou 
1ou 1ou 10 u 10 u 
25 U 25 U 25 U 25 U 
1ou 1ou 10 u 10 u 
25 u 25 U 25 U 25 U 
10 u 1ou 10 u 1ou 
1ou 10 u 10 u 1ou 
1ou 1ou 10 u 1ou 
25 U 25 U 25 U 25 U 
10 u 10 u 10 u 10 u 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 

KBA-ll-1OC 
1OC GW 01 

01/08/94 
01/11/94 
01 I27194 

1 .o 

KBA-ll-11A 
llAGW01 

01 I04194 
01 IO5194 
01 I20194 

1 .o 

KBA-ll-1lA 
1lAGWOlD 

01 IO4194 
01 IO5194 
01/20/94 

1 .o 

KBA-ll-11C 
11C GWOl 

01/04/94 
01 IO5194 
01 I20194 

1 .o 

KBA-11-12 
12GWOl 
01/05/94 
01 I10194 
01/19/94 

1 .o _____- 

KBA-11-12 
12GWOlD 

01/05/94 
01/10/94 
01 /19/94 

1 .o 

1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
IOU 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 10 u 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
25 U 25 U 25 U 
1ou 1ou 1ou 
25 U 25 U 25 U 
2J 10 u 1ou 

1ou 1ou 1ou 
1ou 1ou 1ou 
25 U 25 U 25 U 
1ou 1ou 1ou 

Validated Analytical Results 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: --__ 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALYTE 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N -Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n - butylphth alate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenz (a,h) anthracene 
Benzo (g,h,i) perylene 

CRQL 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

SEMIVOLATILE AQUEOUS ANALYSES (ugll) 

KBA-ll-1OB 
10BGWOl 

01 tow94 
01/l 1 I94 
01 I27194 

1 .o 

KBA-11 -lOC 
1OC GW 01 

01/08/94 
01 /l 1 I94 
01 I27194 

1 .o 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
6J 1ou 

IOU 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou IOU 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1J 0.90 J 

1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 

KBA-ll-1lA 
llAGW01 

01/04/94 
01 IO5194 
01/20/94 

1.0 

25 U 
25 U 
1ou 
1ou 
10 u 
10 u 
1ou 
25 U 
25 U 
10 u 
1ou 
1ou 
25 U 
1ou 
1ou 
1ou 
10 u 
1ou 
1ou 
10 u 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 

KBA-ll-11A 
1lAGWOlD 

01/04/94 
01 I05194 
01 I20194 

1 .o 

KBA-ll-11C 
11C GWOl 

01 IO4194 
01 I05194 
01120/94 

1.0 .~--~__ - 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
10 u 10 u 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 u 25 U 
10 u 1ou 
1ou 1ou 
1ou 1ou 
10 u 10 u 
1ou 1ou 
1ou 1ou 
1ou 2J 
10 u 1ou 
1ou 1ou 
1ou 10 u 

0.50 J 5J 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 

~-~__-.-~--...~~ ~~ . - 

Validated Analytical Results 

KBA-11-12 KBA-11-12 
12 GW 01 12 GWOltJ 
01/05/94 01 I05194 
01/10/94 01/10/94 
01 I1 9194 01 I1 9194 

1.0 1.0 --.___ --- 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 

I___.-~ .___ 



xz 
2 z PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

8 
2 

EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

T 

8 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: 

SEMIVOLATILE ANALYSIS-TCL LIST 
ANALME CRQL 
Phenol 10 
bis (2-Chloroethyl) ether 10 
2- Chlorophenol 10 
1,3- Dichlorobenzene 10 
1,4- Dichlorobenzene 10 
1,2- Dichlorobenzene 10 
2- Methylphenol 10 
2,2’-oxybis (1 -Chloropropane) 10 
4- Methylphenol 10 
N-Nitroso-di-n-propylamine 10 
Hexachloroethane 10 
Nitrobenzene 10 
lsophorone 10 
2-Nitrophenol 10 
2,4-Dimethylphenol 10 
bis (2-Chloroethoxy) methane 10 
2,4-Dichlorophenol 10 
1,2,4-Trichlorobenzene 10 
Naphthalene 10 
cl-Chloroaniline 10 
Hexachlorotutadiene 10 
4-Chloro-3-methylphenol 10 
2-Methylnaphthalene 10 
Hexachlorocyclopentadiene 10 
2,4,6-Trichlorophenol 10 
2,4,5-Trichlorophenol 25 
2-Chloronaphthalene 10 
2-Nitroaniline 25 
Dimethylphthalate 10 
Acenaphthylene 10 
2,6-Dinitrotoluene 10 
3-Nitroaniline 25 
Acenaphthene 10 

KBA-11-138 
138 GWOl 

01/07/94 
01 I1 1 I94 
01 I26194 

1 .o 

1ou 1ou 1ou 100 1ou 1ou 1ou 
1ou 10 u 1ou 50 u 1ou 10 u 1ou 
10 u 10 u 1ou 50 u 1ou 10 u 1ou 
1ou 10 u 1ou 50 u 1ou 1ou 1ou 
1ou 1ou 1ou 50 u 1ou 1ou 1ou 
1ou 1ou 1ou 50 u 1ou 1ou 1ou 
10 u 1ou 1ou 8J 1ou 1ou 10 u 
1ou 1ou 10 u 50 u 1ou 10 u 10 u 
1ou 1ou 1ou 670 10 u 3J 4J 
1ou 1ou 1ou 50 u 1ou 1ou 1ou 
1ou 1ou 1ou 50 u 1ou 1ou 1ou 
1ou 1ou 1ou 50 u 1ou 1ou 1ou 
10 u 1ou 1ou 50 u 1ou 10 u 10 u 
1ou 1ou 1ou 50 u 1ou 10 u 10 u 
1ou 10 u 1ou 50 u 1ou 1ou 1ou 
10 u 1ou 1ou 50 u 1ou 1ou 1ou 
1ou 1ou 1ou 50 u 1ou 1ou 1ou 
10 u 1ou 1ou 50 u 1ou 1ou 1ou 
10 u 1ou 10 u 50 u 1ou 1ou 1ou 
10 u 1ou 1ou 50 u 1ou 1ou 1ou 
10 u 1ou 10 u 50 u 1ou 10 u 1ou 
10 u 10 u 10 u 50 u 1ou 10 u 1ou 
10 u 1ou 1ou 50 u 1ou 1ou 1ou 
1ou 10 u 10 u 50 u 1ou 1ou 1ou 
1ou 10 u 1ou 50 u 1ou 1ou 1ou 
25 U 25 U 25 U 120u 25 U 25 U 25 U 
1ou 1ou 1ou 50 u 1ou 10 u 1ou 
25 U 25 U 25 U 12ou 25 U 25 U 25 U 
1ou 1ou 1ou 50 u 1ou 10 u 1ou 
1ou 1ou 10 u 50 u 1ou 1ou 1ou 
1ou 1ou 10 u 50 u 1ou 1ou 1ou 
25 U 25 U 25 U 120 u 25 U 25 U 25 U 
1ou 10 u 1ou 50 u 1ou 1ou 10 u 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

KBA-11-14 KBA-11-15 KBA-11-16 KBA-ll-17A KBA-ll-17B KBA-ll-17B 
14GWOl 
01 I05194 
01/10/94 
01/19/94 

1 .o 

15GWOl 
01 IO5194 
01 I1 o/94 
01 I20194 

1 .o 

16GWOl 
01 I07194 
01 I1 1 I94 
01 I26194 

5.0 

17A GW 01 
01/06/94 
01/10/94 
01/18/94 

1 .o 

178 GW 01 
01 I07194 
01/l 1 I94 
01/26/94 

1 .o 

17B GW OlD 
01 IO7194 
01/11/94 
01 I27194 

1 .o 



“- 

; % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 

2 

% 

WELL LOCATION: KBA-1 1 - 138 
SAMPLE ID: 138 GW 01 

2 DATE SAMPLED: 01 I07194 
DATE EXTRACTED: 01/11/94 

DATE ANALYZED: 01 I26194 
DILUTION FACTOR: 1 .o -__ ___-__ __---~ 

SEMIVOLATILE ANALYSIS - TCL LIST __ -~~ - ~~ 
~~- - 

ANALY-TE 
2,4-Dinitrophenof 
4-Nitrophenol 
Dibenzoturan 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4.6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 

? 
4-Bromophenyl-phenylether 

3 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Dibenz (a,h) anthracene 
Benzo (g.h.i) perylene 

CRQL 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 ’ 
10 
10 
10 
10 
10 
10 
10 

25 U 25 U 25 U 
25 U 25 U 25 U 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
25 U 25 U 2.5 u 
25 U 25 U 25 U 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 10 u 
25 U 25 U 25 U 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
2J 1ou 20 

1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 

SEMIVOLATILE AQUEOUS ANALYSES (us/l) Validated Analytical Results 

KBA-11-14 
14GWOl 
01 I05194 
01/10/94 
01/19/94 

1 .o 

KBA-11-15 
15GWOl 
01 /OS/94 
01/10/94 
01/20/94 

1 .o 

KBA-11-16 
16GWOl 
01107/94 
01/l 1 I94 
01 I26194 

5.0 

120 u 
120 u 
50 u 
50 u 

6J 
50 u 
50 u 

12ou 
120 u 
50 u 
50 u 
50 u 

120 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
4J 

50 u 
50 u 
50 u 
50 u 
50 u 
50 u 
50 u 

KBA-ll-17A 
17A GWOl 

01 I06194 
01/10/94 
01/10/94 

1 .o 

25 U 
25 U 
1ou 
1ou 
10 u 
10 u 
10 u 
25 U 
25 U 
1ou 
10 u 
1ou 
25 U 
1ou 
1ou 
10 u 
1ou 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
10 u 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 

KBA-11-178 
17BGWOl 

01 I07194 
01/11/94 
01 I26194 

1.0 

KBA-ll-17B 
17BGWOlD 

01 I07194 
01/l 1 I94 
01127/94 

1 .o 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 10 u 
10 u 1ou 
25 U 25 U 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
29 12 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: KBA- 1 1 - 17C 
SAMPLE ID: 17C GW 01 

DATE SAMPLED: 01/06/94 
DATE EXTRACTED: 01/10/94 

DATE ANALYZED: 01/18/94 
DILUTION FACTOR: 1 .o __---.-~-~-~~ ..-.... - ~-- 

SEMIVOLATILE ANALYSIS-TCL LIST 
ANALY-TE CRQL 
Phenol 10 
bis (2-Chloroethyl) ether 10 
2- Chlorophenol 10 
1,3- Dichlorobenzene 10 
1,4- Dichlorobenzene 10 
1,2- Dichlorobenzene 10 
2- Methylphenol 10 
2,2’-oxybis (1 -Chloropropane) 10 
4- Methylphenol 10 
N-Nitroso-di-n-propylamine 10 
Hexachloroethane 10 
Nitrobenzene 10 
lsophorone 10 
2-Nitrophenol 10 
2,4-Dimethylphenol 10 
bis (2-Chloroethoxy) methane 10 
2,4-Dichloro$renol 10 
1,2,4-Trichlorobenzene 10 
Naphthalene 10 
4-Chloroaniline 10 
Hexachlorobutadiene 10 
4-Chloro-3-methylphenol 10 
2-Methylnaphthalene 10 
Hexachlorocyclopentadiene 10 
2,4,6-Trichlorophenol 10 
2.4,5-Trichlorophenol 25 
2-Chloronaphthalene 10 
2-Nitroaniline 25 
Dimethylphthalate 10 
Acenaphthylene 10 
2,6-Dinitrotoluene 10 
3-Nitroaniline 25 
Acenaphthene 10 

1ou 1ou 
1ou 10 u 
10 u 10 u 
1ou 10 u 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 10 u 
1ou 10 u 
1ou 10 u 
10 u 1ou 
1ou 10 u 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
25 U 25 U 
10 u 1ou 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
1ou 1ou 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 

KBA-11-18 KBA-ll-19B 
18GWOl 
01 IO5194 
01/10/94 
01 I20194 

1 .o 

19BGWOl 
01/06/94 
01 I1 o/94 
01/18/94 

1s--- 

KBA-11-20 
20 GW 01 
01/06/94 
01/10/94 
01/18/94 

1 .o 

1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
10 u 10 u 
10 u 10 u 
1ou 10 u 
1ou 10 u 
1ou 10 u 
1ou 10 u 
1ou 1ou 
1ou 1ou 
IOU 10 u 
10 u 1ou 
1ou 1ou 
25 U 25 U 
1ou 1ou 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
1ou 1ou 

Validated Analytical Results 

KBA-11-21 KBA- l l -22A KBA-1 l-228 
21 GW 01 22A GW 01 228 GW 01 
01/06/94 01/07/94 01/08/94 
01 I1 o/94 01/11/94 01/11/94 
01/18/94 01/21/94 01/27/94 

1.0 1 .o 1 .o 

1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 4J 
1ou 10 u 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 0.60 J 
1ou 1ou 
1ou 1ou 
1ou 1ou 
10 u 1ou 
10 u 1ou 
10 u 1ou 
25 U 25 U 
1ou 1ou 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 10 u 
25 U 25 U 
10 u 1ou 

1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
14 

1ou 
10 u 
1ou 
1ou 
1ou 
10 u 
10 u 
1ou 
1ou 
1ou 
1ou 
10 u 
10 u 
1ou 
1ou 
1ou 
25 U 
1ou 
25 U 
3J 

1ou 
1ou 
25 U 
1ou 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: WELL INSTALLATION AND SOIL SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: -___ _.-- __~ ~~~ 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALME CRQL 
2,4-Dinitrophenol 25 
4-Nitrophenol 25 
Dibenzofuran 10 
2,4-Dinitrotoluene 10 
Diethylphthalate 10 
4-Chlorophenyl-phenylether 10 
Fluorene 10 
4-Nitroaniline 25 
4,6-Dinitro-2-methylphenol 25 
N-Nitrosodiphenylamine 10 
4-Bromophenyl-phenylether 10 
Hexachlorobenzene 10 
Pentachlorophenol 25 
Phenanthrene 10 
Anthracene 10 
Carbazole 
Di -n - butylphth alate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di -n - octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2.3-cd) Wrene 
Dibenz (a.h) anthracene 
Benzo (g,h,i) perylene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

KBA-ll-17C KBA-11-18 
17C GW 01 18GWOl 

01/06/94 01/05/94 
01/10/94 01/10/94 
01/18/94 01/20/94 

1 .o 1 .o 

25 U 25 U 25 U 
25 U 25 U 25 U 
1ou 10 u 1ou 
10 u 1ou 1ou 
1ou 10 u 1ou 
10 u 1ou 1ou 
1ou 10 u 1ou 
25 U 25 U 25 U 
25 U 25 U 25 U 
1ou 10 u 1ou 
1ou 10 u 1ou 
1ou 10 u 1ou 
25 U 25 U 25 U 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 4J 
10 u 10 u 1ou 
10 u 1ou 1ou 
10 u 10 u 1ou 
1ou 1ou 1ou 
10 u 10 u IOU 
1ou 1ou 1ou 
2J 1ou 1ou 

1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 10 u 1ou 

SEMIVOLATILE AQUEOUS ANALYSES @g/l) Validated Analytical Results 
((‘ontinuedl 

KBA-11-19B 
19BGWOl 

01/06/94 
01 I1 o/94 
Olll8/94 

1 .o 

KBA-11-20 
20 GW 01 
01/06/94 
01 I1 o/94 
01118/94 

1 .o 

KBA-11-21 KBA-ll -22A 
21 GW 01 
01/06/94 
01/10/94 
01118/94 

1.0 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 
1ou 1ou 
25 U 25 U 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1J 3J 

1ou 10 u 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
10 u 10 u 
1ou 1ou 

22A GW 01 
01/07/94 
01/l 1 I94 
01/21/94 

1 .o 

KBA- 11-228 
228 GW 01 

01 I08194 
01 I1 1 I94 
01/27/94 

1 .o 

25 U 25 U 
25 U 25 U 
1ou 1ou 
1ou 1ou 

0.50 J 10 
1ou 1ou 
1ou 1ou 
25 u 25 U 
25 U 25 U 
1ou 1ou 
10 u 10 u 
1ou 1ou 
25 U 1ou 
10 u 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
1ou 10 u 
10 u 10 u 
1ou 1ou 
1ou 10 u 
1ou 1ou 
1ou 1ou 
1J 1J 

1ou 1ou 
1ou 1ou 
10 u 10 u 
1ou 1ou 
1ou 1ou 
10 u 1ou 
1ou 1ou 



3z 
Tg 
b 

; % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
; EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

5 
T WELL LOCATION: KBA- 11-228 

B 
SAMPLE ID: 228 GW 01 D 

DATE SAMPLED: 01/08/94 
DATE EXTRACTED: 01/11/94 

DATE ANALYZED: 0 1127194 
DILUTION FACTOR: 1 .o 

SEMIVOLATILE ANALYSIS-TCL LIST 
ANALME CRQL 
Phenol 10 
bis (2-Chloroethyl) ether 10 
2- Chlorophenol 10 
1,3- Dichlorobenzene 10 
1,4- Dichlorobenzene 10 
1.2- Dichlorobenzene 10 
2- Methylphenol 10 
2.2’-oxybis (1 -Chloropropane) 10 
4- Methylphenol 10 
N-Nitroso-di-n-propylamine 10 
Hexachloroethane 10 
Nitrobenzene 10 
lsophorone 10 
2-Nitrophenol 10 
2,4-Dimethylphenol 10 
bis (2-Chloroethoxy) methane 10 
2.4-Dichlorophenol 10 
1.2.4-Trichlorobenzene 10 
Naphthalene 10 
4-Chloroaniline 10 
Hexachlorobutadiene 10 
4-Chloro-3-methylphenol 10 
2-Methylnaphthalene 10 
Hexachlorocyclopentadiene 10 
2,4,6-Trichlorophenol 10 
2,4,5-Trichlorophenol 25 
2-Chlorcnaphthalene 10 
2-Nitroaniline 25 
Dimethylphthalate 10 
Acenaphthylene 10 
2,6-Dinitrotoluene 10 
3-Nitroaniline 25 
Acenaphthene 10 

1ou 
10 u 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
16 

1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
10 u 
1ou 
25 U 
1ou 
25 U 
4J 

1ou 
1ou 
25 U 
1ou 



< -- 
Am - -. 
E- 
2 % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

7 EVENT: WELL INSTALLATION AND SOIL SAMPLING 

2 
% 

WELL LOCATION: 
SAMPLE ID: 

!c! DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: __- 

SEMIVOLATILE ANALYSIS - TCL LIST 
ANALY-TE CRQL 
2,4-Dinitrophenol 25 
4-Nitrophenol 25 
Dibenzofuran 10 
2,4-Dinitrotoluene 10 
Diethylphthalate 10 
4-Chlorophenyl-phenylether 10 
Fluorene 10 
4-Nitroaniline 25 
4,6-Dinitro-2-methylphenol 25 
N-Nitrosodiphenylamine 10 

t) 4-Bromophenyl-phenylether 10 
ch Hexachlorobenzene 10 
- Pentachlorophenol 25 

Phenanthrene 10 
Anthracene 10 
Carbazole 10 
Di-n - butylphthalate 10 
Fluoranthene 10 
Pyrene 10 
Butylbenzylphthalate 10 
3,3’-Dichlorobenzidine 10 
Benzo (a) anthracene 10 
Chrysene 10 
bis (2-Ethylhexyl) phthalate 10 
Di-n-octyl phthalate 10 
Benzo (b) fluoranthene 10 
Benzo (k) fluoranthene 10 
Benzo (a) pyrene 10 
lndeno (1,2,3-cd) pyrene 10 
Dibenz (a,h) anthracene 10 
Benzo (g,h,i) perylene 10 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 
((‘CmtlnuedI 

Validated Analytical Results 

KBA-1 l-228 
22B GW 01 D 

01/08/94 
01/l 1 I94 
01127194 

1.0 

25 U 
25 U 
1ou 
1ou 
11 

10 u 
1ou 
25 U 
25 U 
1ou 
10 u 
1ou 
25 u 
1ou 
1ou 
1ou 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 

0.60 J 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 



x;;; 
$ II PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

7 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
2 

T 
WELL LOCATION: 

H 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 

ANALY-TE 
N-Nitrosodimethytamine 
Phenol 
Aniline 
bis (2-Chloroethyl) ether 
2- Chlorophenol 
1,3- Dichlorobenzene 
1,4- Dichlorobenzene 
Benzyl alcohol 
1,2- Dichlorobenzane 
2- Methylphenol 
2,2’-oxybis (1 -Chloropropane) 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis (2-Chloroethoxy) methane 
2.4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthaiate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

DILUTION FACTOR: 
SEMIVOLATILE ANALYSIS-APPENDIX IX LIST 

PQL 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 
50 
10 

KBA-ll-11B KBA-ll-13A KBA-ll--19A 
1lBGWOl 13AGWOl 19AGWOl 

01 I04194 01/07/94 01 IO6194 
01 IO7194 01/l 1 I94 01/l o/94 
01/31/94 02/01 I94 02/01 I94 

1 .o 1 .o 1 .o 

1OUJ 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 5J 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 10 u 1ou 
1ou 1ou 1ou 
1ou 54 1ou 
50 u 50 u 50 u 
1ou 1ou 1ou 
10 u 1ou 1ou 
1ou 1ou 1ou 
1ou 34 1ou 
1ou 1ou 10 u 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 1ou 
1ou 1ou 10 u 
1ou 1ou 1ou 
50 u 50 u 50 u 
1ou 1ou 1ou 
50 u 50 u 50 u 
1ou 1ou 1ou 
1ou 1ou 10 u 
1ou 1ou 1ou 
50 u 50 u 50 u 
1ou 1ou 1ou 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) Validated Analytical Results 



$ JJ PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
z EVENT: WELL INSTALLATION AND SOIL SAMPLING 

f WELL LOCATION: KBA- 1 1 - 11 B 
Irt 
% 

SAMPLE ID: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 
SEMIVOLATILE ANALYSIS - APPENDIX IX LIST 
ANALYTE PQL 

50 
50 
10 
10 
10 
10 
10 
50 
50 
IO 

10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 ’ 
10 
10 
IO 
10 
10 
10 
10 
50 
10 
10 
10 
10 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro- 2- methyfphenol 
N-Nitrosodiphenyfamine & 
Diphenylhydrazine (1) 

? 1.2-Diphenyfhydrazine 

E 
4-Bromophenyl-phenyfether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3.3’-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
lndeno (i ,2,3-cd) pyrene 
Dibenz (a,h) anthracene 
Benzo (g.h,i) perylene 
2- Picoline 
Methyl methanesulfonate 
Ethyl methanesulfonate 
Acetophenone 
N- Nitrosopiperidine 

11BGWOl 
01 I04194 
01 I07194 
01131 I94 

1 .o 

50 u 
50 u 
1ou 
1ou 
1ou 
1ou 
1ou 
50 u 
50 u 
1ou 

1ou 
1ou 
1ou 
50 u 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
20 u 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
IOU 
1ou 
50 u 
1ou 
1ou 
1ou 
1ou 

(1) These two compounds coelute andcannot be separated. 

SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 
r(‘ontlnuedr 

Validated Analytical Results 

KBA-11-13A KBA-ll-19A 
13AGWOl 19AGWOl 
01/07/94 01/06/94 
01/11/94 01/10/94 
02/01 I94 02/01 I94 

1 .o 1 .o 

50 u 50 u 
50 u 50 u 
1ou 1ou 
1ou 1ou 

13 1ou 
1ou IOU 
1ou 1ou 
50 u 50 u 
50 u 50 u 
1ou tOUJ 

1ou 1ou 
1ou 1ou 
1ou IOU 
50 u 50 u 
1ou 1ou 
1ou 1ou 
13u 3J 
1ou 1ou 
1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou 1ou 
1ou 1ou 
4J 1ou 

1ou 1ou 
IOU 1ou 
1ou 1ou 
1ou iou 
10 u IOU 
1ou 1ou 
1ou 1ou 
50 u 50 u 
1ou IOU 
1ou 1ou 
1ou 1ou 
1ou 1ou 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI SEMIVOLATILE AQUEOUS ANALYSES (ug/l) 
EVENT: WELL INSTALLATION AND SOIL SAMPLING i(‘ontmued, 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: ___- .____- 

SEMIVOLATILE ANALYSIS - APPENDIX IX LIST 
ANALYTE PQL 
Phenyl-ten- butylamine 50 
2,6-Dichlorophenol 10 
N- Nitroso-di-n-butylamine 10 
N-Nitrosodiethyfamine 10 
N- Nitrosopyrrolidine 10 
Benzidine 50 
1.2,4,5-Tetrachlorobenzene 50 
Pentachlorobenzene 50 
1 -Naphthylamine 50 
2-Naphthylamine 50 
2,3,4,6-Tetrachlorophenol 10 
Phenacetin 10 
4-Aminobiphenyi 50 
Pentachloronitrobenzene 50 
Pronamide 10 
p-Dimethylaminoazobenzene 10 
7,12- Dimethylbenz(a)anthracene 10 
3-Methybholanthrene 10 
Pyridine 50 
N- Nitrosomethylethylamine 10 
N- Nitrosomorpholine 10 
o-Toluidine 10 
3- & 4-Methylphenol 20 
Hexachloropropene 50 
p- Phenyienediamine 50 
Safrole 50 
lsosafrole 50 
1.4-Naphthoquinone 50 
1,3- Dinitrobenzene 10 
5-Nitro-o-toluidine 10 
1,3,5-Trinitrobenzene 10 
4-Nitroquinoline-1 -oxide 10 
Methapyrflene 50 
Aramite 50 
3,3-Dimethylbenddine 10 
2-Acetamidofluorene 10 
Hexachlorophene 50 

KBA-11-1lB KBA-ll-13A KBA-ll-19A 
IlBGWOl 13AGWOl 19AGWOl 

01 I04194 01/07/94 01 I06194 
01/07/94 01/11/94 01 I1 o/94 
01 I31 I94 02/01/94 02/01 I94 

1 .o 1 .o 1 .o 

5ou 
1ou 
1ou 
1ou 
1ou 
5ou 
5ou 
50 u 
5ou 
50 u 
1ou 
1ou 
5ou 
5ou 
1ou 
1ou 
1ou 
1ou 
5ou 
IOU 
1ou 
1ou 
2ou 
5ou 
5ou 
5ou 
5ou 
5ou 
1ou 
1ou 
1ou 
1ou 
5ou 
5ou 
1ou 
1ou 
5ou 

5ou 
1ou 
1ou 
1ou 
1ou 
50 u 
5ou 
50 u 
5ou 
50 u 
1ou 
1ou 
5ou 
5ou 
1ou 
1ou 
1ou 
1ou 
5ou 
1ou 
1ou 
1ou 
54 

50 u 
5ou 
50 u 
5ou 
50 u 
IOU 
1ou 
1ou 
1ou 
50 u 
5ou 
1ou 
10 u 
5ou 

5ou 
1ou 
1ou 
1ou 
1ou 
5ou 
5ou 
5ou 
5ou 
5ou 
1ou 
1ou 
5ou 
5ou 
1ou 
1ou 
1ou 
1ou 
5ou 
1ou 
IOU 
1ou 
2ou 
5ou 
5ou 
50 u 
5ou 
5ou 
1ou 
1ou 
1ou 
IOU 
5ou 
5ou 
1ou 
1ou 
5ou 

(1) These two compounds coelute and cannot be separated. 

Validated Analytical Results 



“, q PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
5 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
z 

Y SAMPLE ID: 

8 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DILUTION FACTOR: 
ORGANOCHLORINE PESTICIDES AND PCBs 

TCL ANALYTE CRQL 
alpha-BHC 0.050 
beta- BHC 0.050 
delta- BHC 0.050 
gamma-BHC (Lindane) 0.050 
Heptachlor 0.050 
Aldrin 0.050 
Heptachlor epoxide 0.050 
Endosulfan I 0.050 
Dieldrin 0.10 
4,4’- DDE 0.10 
Endrin 0.10 
Endosulfan II 0.10 
4,4’- DDD 0.10 
Endosulfan sulfate 0.10 
4,4’- DDT 0.10 
Methoxychlor 0.50 
Endrin ketone 0.10 
Endrin aldehyde 0.10 
alpha-Chlordane 0.050 
gamma-Chlordane 0.050 
Toxaphene 5.0 
Aroclor-1016 1 .o 
Aroclor- 1221 2.0 
Aroclor-1232 1 .o 
Aroclor-1242 1 .o 
Aroclor-1248 1.0 
Aroclor- 1254 1.0 
Arolcor- 1260 1.0 

ORGANOCHLORINE PESTICIDE/PCB AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

BS301 ER BS302ER 
01 IO4194 01 I06194 
01/06/94 01/10/94 
01/22/94 01/24/94 

1 .o 1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1 .o u 
1.0 u 

BS303ER 
01108/94 
Ot/12/94 
02101 I94 

1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.046 J 
0.50 u 
0.10 u 
0.10 u 

0,050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

BS301 FB 
01104/94 
01 IO6194 
01 I22194 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 

__---.__ _-.-- - - --- -~ -- 



5 ? PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
2 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

ORGANOCHLORINE PESTICIDE/PCB AQUEOUS ANALYSES (ug/l) Validated Analytical Results 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: .___ 

ORGANOCHLORINE PESTICIDES AND PCBs 
TCL ANALYTE CRQL 

alpha-BHC 0.050 
beta- BHC 0.050 
delta-BHC 0.050 
gamma-BHC (Lindane) 0.050 
Heptachlor 0.050 
Aldrin 0.050 
Heptachlor epoxide 0.050 
Endosulfan I 0.050 
Dieldrin 0.10 
4,4’- DDE 0.10 
Endrin 0.10 
Endosulfan II 0.10 
4.4’- DDD 0.10 
Endosulfan sulfate 0.10 
4,4’- DDT 0.10 
Methoxychlor 0.50 
Endrin ketone 0.10 
Endrin aldehyde 0.10 
alpha-Chlordane 0.050 
gamma-Chlordane 0.050 
Toxaphene 5.0 
Aroclor- 1016 1 .o 
Aroclor-1221 2.0 
Aroclor- 1232 1 .o 
Aroclor- 1242 1.0 
Aroclor-1248 1.0 
Aroclor-1254 1.0 
Arolcor- 1260 1 .o 

KBA-11-l KBA-11-2 
01 GWOl 02 GW 01 
01/05/94 01 IO7194 
01/07/94 01 I1 2194 
01 I23194 02lOl I94 

1 .o 1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-ll-3A 
03A GW 01 

01 I07194 
01/12/94 
02/01/94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-1 l-38 
038 GW 01 

01 I08194 
01/12/94 
02/01 I94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1.0 UJ 

KBA-ll -3C KBA-11-4 
03C GW 01 04 GW 01 

OllO6l94 01 IO7194 
01/10/94 01 /I 2194 
01 I24194 02101 I94 

1 .o 1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

KBA-1 l-5 
05 GW 01 
01 IO7194 
01/12/94 
02/01/94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 



--~~~__~_. ~~.__ -__~~~ ~ 

PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: 

ORGANOCHLORINE PESTICIDES AND PCBs 
TCL ANALME CRQL 

alpha-BHC 0.050 
beta- BHC 0.050 
delta- BHC 0.050 
gamma-BHC (Lindane) 0.050 
Heptachlor 0.050 
Aldrin 0.050 
Heptachlor epoxide 0.050 
Endosulfan I 0.050 
Dieldrin 0.10 
4,4’- DDE 0.10 
Endrin 0.10 
Endosulfan II 0.10 
4,4’- DDD 0.10 
Endosulfa sulfate 0.10 
4,4’- DDT 0.10 
Methoxychlor 0.50 
Endrin ketone 0.10 
Endrin aldehyde 0.10 
alpha-Chlordane 0.050 
gamma-Chlordane 0.050 
Toxaphene 5.0 
Aroclor-1016 1 .o 
Aroclor-1221 2.0 
Aroclor- 1232 1.0 
Aroclor-1242 1.0 
Aroclor-1248 1 .o 
Aroclor-1254 1 .o 
Arolcor-1260 1.0 

ORGANOCHLORINE PESTICIDE/PCB AQUEOUS ANALYSES (us/l) 

KBA-11-6 
06 GW 01 
01104/94 
01/06/94 
01 I22194 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-II-7 
07 GW 01 
01/04/94 
01/06/94 
01 I22194 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
OlOUJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-ll-8A 
08A GW 01 

01 I05194 
01/07/94 
01 I23194 

1.0 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0 10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

KBA-11-88 
088 GW 01 

01 I05194 
01/07/94 
01 I23194 

1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
l.OU 
1.0 u 
1.0 u 
1.0 u 

KBA-ll-BC 
08C GW 01 

01/04/94 
01/06/94 
01123194 

1.0 __---.- 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 
1 .O UJ 
1 .O UJ 
1.0 UJ 

Validated Analytical Results 

KBA-11-9 
09 GW 01 
01 IO5194 
01 I07194 
01 I23194 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 
1 .O UJ 
1 .O UJ 
1.0 UJ 

KBA-ll-IOA 
IOAGWOI 

01/07/94 
01/12/94 
02101 I94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: 

ORGANOCHLORINE PESTICIDES AND PCBs 
TCL ANALYTE CRQL 

alpha-BHC 0.050 
beta- BHC 0.050 
delta- BHC 0.050 
gamma-BHC (Lindane) 0.050 
Heptachlor 0.050 
Aldrin 0.050 
Heptachlor epoxide 0.050 
Endosulfan I 0.050 
Dieldrin 0.10 
4.4’- DDE 0.10 
Endrin 0.10 
Endosulfan II 0.10 
4.4’- DDD 0.10 
Endosulfan sulfate 0.10 
4,4’- DDT 0.10 
Methoxychlor 0.50 
Endrin ketone 0.10 
Endrin aldehyde 0.10 
alpha-Chlordane 0.050 
gamma-Chlordane 0.050 
Toxaphene 5.0 
Aroclor-1016 1 .o 
Aroclor-1221 2.0 
Aroclor-1232 1 .o 
Aroclor-1242 1 .o 
Aroclor-1248 1 .o 
Aroclor-1254 1 .o 
Arolcor-1260 1 .o 

ORGANOCHLORINE PESTICIDE/PCB AQUEOUS ANALYSES (ug/l) 

KBA-ll-IOB 
IOBGWOI 

01/08/94 
01/12/94 
02/o 1 I94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-It-1OC 
1OC GW 01 

01/08/94 
01/12/94 
02101 I94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-ll-11A 
llAGW01 

01 IO4194 
01 I06194 
01 I23194 

1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

KBA-ll-1lA 
1lAGWOlD 

01 I04194 
01 I06194 
01/23/94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-ll-11C 
1lC GWOl 

01 IO4194 
01106.94 
01/22/94 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

Validated Analytical Results 

KBA-It-12 
12GWOl 
01 I05194 
01 I07194 
01 I23194 

1 .o 

KBA-11-12 
12GWOlD 

01 I05194 
01 I07194 
01123194 

1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
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‘$2 PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI ORGANOCHLORINE PESTICIDE/PCB AQUEOUS ANALYSES (us/l) Validated Analytical Results 
- B EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

z 
z WELL LOCATION: KBA- 1 1 - 138 

8 SAMPLE ID: 138 GW 01 
P DATE SAMPLED: 01 lO7/94 

DATE EXTRACTED: 01/12/94 
DATE ANALYZED: 02102194 

1 .o DILUTION FACTOR: -.__ .__- __-~ 
ORGANOCHLORINE PESTICIDES AND PCBs 

TCL ANALYTE 
alpha-BHC 
beta- BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’- DDE 

? 
Endrin 

E 
Endosulfan II 
4,4’- DDD 
Endosulfan sulfate 
4,4'- DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordene 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Arolcor- 1260 

CRQL 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1 .o 
2.0 
1.0 * 
1.0 
1.0 
1.0 
1.0 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

KBA-11-14 KBA-11-15 KBA-11-16 KBA-It-17A KBA-ll-17B 
14GWOl 
01 I05194 
01/07/94 
01 I23194 

1 .o 

15GWOl 
01/05/94 
01/07/94 
01/23/94 

1 .o 

0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.50 UJ 0.50 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 

0.050 UJ 0.050 u 
0.050 UJ 0.050 u 

5.0 UJ 5.0 u 
1 .O UJ 1.0 u 
2.0 UJ 2.0 u 
1 .O UJ 1.0 u 
1 .O UJ 1.0 u 
1.0 UJ 1.0 u 
1 .O UJ 1.0 u 
1.0 UJ 1.0 u 

16 GW 01 
01/07/94 
01/12/94 
02/02/94 

1.0 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
l.OU 

17A GWOl 178 GW 01 
01 I06194 01/07/94 
0111 o/94 01/l 2194 
01 I24194 02/02/94 

1.0 1 .o 

0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.050 UJ 0.050 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 
0.50 UJ 0.50 u 
0.10 UJ 0.10 u 
0.10 UJ 0.10 u 

0.050 UJ 0.050 u 
0.050 UJ 0.050 u 

5.0 UJ 5.0 u 
1 .O UJ 1.0 u 
2.0 UJ 2.0 u 
1 .O UJ 1.0 u 
1 .O UJ 1.0 u 
1 .O UJ 1.0 u 
1 .O UJ 1.0 u 
1.0 UJ l.OU 

--- 

KBA-ll-17B 
17BGWOlD 

01/07/94 
01/12/94 
02/02/94 

1 .o .-~ 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

WELL LOCATION: 
SAMPLE ID: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DILUTION FACTOR: 

ORGANOCHLORINE PESTICIDES AND PCBs 
TCL ANALYTE CRQL 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’- DDE 
Endrin 
Endosulfan II 
4.4’- DDD 
Endosulfan sulfate 
4,4’- DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor-1254 
Arolcor-1260 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1 .o 
2.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

ORGANOCHLORINE PESTICIDE/PCB AQUEOUS ANALYSES (Kill) 

KBA-ll-17C 
17C GW 01 

01 IO6194 
01/10/94 
01/24/94 

1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

KBA-11-16 
18 GW 01 
01/05/94 
01 IO7194 
01123194 

1 .o 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

KBA-ll-19B 
19B GWOl 

01 I06194 
01/10/94 
01 I24194 

1 .o 

0.050 UR 
0.050 UR 
0.050 UR 
0.050 UR 
0.050 UR 
0.050 UR 
0.050 UR 
0.050 UR 
0.10 UR 
0.10 UR 
0.10 UR 
0.10 UR 
0.10 UR 
0.10 UR 
0.10 UR 
0.50 UR 
0.10 UR 
0.10 UR 

0.050 UR 
0.050 UR 

5.0 UR 
1 .O UR 
2.0 UR 
1 .O UR 
1 .O UR 
1 .O UR 
1 .O UR 
1 .O UR 

KBA-1 l-20 
20 GW 01 
01 IO6194 
01/10/94 
01 I24194 

1 .o 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

KBA-1 l-21 
21 GWOl 
01 I06194 
01 I1 o/94 
01 I24194 

1 .o -___--. 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1 .O UJ 
2.0 UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 
1 .O UJ 

Validated Analytical Results 

KBA-ll -22A KBA-1 l-228 
22A GW 01 228 GW 01 

01/07/94 oiioa/94 
01/12/94 01/12/94 
02101 I94 02101 I94 

1 .o 1 .o 

0.050 u 0.050 UJ 
0.050 u 0.050 UJ 
0.050 u 0.050 UJ 
0.050 u 0.050 UJ 
0.050 u 0.050 UJ 
0.050 u 0.050 UJ 
0.050 u 0.050 UJ 
0.050 u 0.050 UJ 
0.10 u 0.10 UJ 
0.10 u 0.10 UJ 
0.10 u 0.10 UJ 
0.10 u 0.10 UJ 
0.10 u 0.10 UJ 
0.10 u 0.10 UJ 
0.10 u 0.10 UJ 
0.50 u 0.50 UJ 
0.10 u 0.10 UJ 
0.10 u 0.10 UJ 

0.050 u 0.050 UJ 
0.050 u 0.050 UJ 

5.0 u 5.0 UJ 
1.0 u 1 .O UJ 
2.0 u 2.0 UJ 
1.0 u 1 .O UJ 
1.0 u 1.0 UJ 
1.0 u 1 .O UJ 
1.0 u 1 .O UJ 
1.0 u 1 .O UJ 



3z 
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$5 PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI ORGANOCHLORINE PESTICIDEIPCB AQUEOUS ANALYSES (ugll) Validated Analytical Results 
T EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

2 
T 

WELL LOCATION: KBA-1 l-228 

8 SAMPLE ID: 228 GW OlD 
P DATE SAMPLED: 01/00/94 

DATE EXTRACTED: 01/12/94 
DATE ANALYZED: 02101 I94 

DILUTION FACTOR: 1 .o 
ORGANOCHLORINE PESTICIDES AND PCBs 

_~.~-.__-- .~---~ -~ ~--~ 

TCL ANALYTE CRQL 
alpha-BHC 0.050 0.050 UJ 
beta - BHC 0.050 0.050 UJ 
delta- BHC 0.050 0.050 UJ 
gamma-BHC (Lindane) 0.050 0.050 UJ 
Heptachlor 0.050 0.050 UJ 
Aldrin 0.050 0.050 UJ 
Heptachlor epoxide 0.050 0.050 UJ 
Endosulfan I 0.050 0.050 UJ 
Dieldrin 0.10 0.10 UJ 
4,4’- DDE 0.10 0.10 UJ 

? 
Endrin 0.10 0.10 UJ 

2 
Endosulfan II 0.10 0.10 UJ 
4,4’- DDD 0.10 0.10 UJ 
Endosulfan sulfate 0.10 0.10 UJ 
4,4’- DDT 0.10 0.10 UJ 
Methoxychlor 0.50 0.50 UJ 
Endrin ketone 0.10 0.10 UJ 
Endrin aldehyde 0.10 0.10 UJ 
alpha-Chlordane 0.050 0.050 UJ 
gamma-Chlordane 0.050 0.050 UJ 
Toxaphene 5.0 5.0 UJ 
Aroclor-1016 1 .o 1 .O UJ 
Aroclor-1221 2.0 2.0 UJ 
Aroclor-1232 1 .o 1 .O UJ 
Aroclor-1242 1.0 1 .O UJ 
Aroclor- 1248 1 .o 1.0 UJ 
Aroclor-1254 1 .o 1 .O UJ 
Arolcor-1260 1.0 1 .O UJ 

~~~.__.___ ..~~~~__. _~---.----~ ~~~ - -. _-__-. 



xz 
e 3 PROJECT NSB KINGS BAY. SUPPLEMENTAL RFI 

7 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

2 
WELL LOCATION: 

T SAMPLE ID: 

ii DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
DlLUTlON FACTOR: 

ORGANOCHLORINE PESTICIDES AND PCBs 
APPENDIX IX LIST 

ANALYTE 
alpha- EIHC 
beta- BHC 
delta- BHC 
gamma- BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4.4’- DDE 
Endrin 
Endosulfan II 
4.4’- DDD 
Endrin aldehyde 
Endosulfan sulfate 
4.4’- DDT 
Methoxychlor 
Endrin ketone 
Chlordane 
Toxaphene 
Aroclor- 1016 
Aroclor- 1221 
Aroclor- 1232 
Aroclor- 1242 
Aroclor- 1248 
Aroclor- 1254 
Arolcor- 1260 
Chlorobenzilate 
Diallate 
lsodrin 
Kepone 

PQL 
0.020 
0.040 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.080 
0.040 
0.20 
1.0 
1 .o 
2.0 
2.0 
1.0 
1.0 

0.50 
0 50 
0.50 
1 .o 

0.020 
1.0 

ORGANOCHLORINE PESTlClDEiPCB AQUEOUS ANALYSES @g/l) Validated Analytical Results 

KBA-11-116 KBA-II-13A KBA-ll- 19A 
IIB GWOl 13A GW 01 19A GW 01 

01/04/94 01107194 0 l/06/94 
01/07/94 01111194 01/10/94 
01/26/94 01126194 01126194 

1.0 10 1 .o 

0.020 u 
0.040 u 
0.020 u 
0.020 u 
0 020 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.040 u 
0.040 u 
0.040 u 
0.040 u 
0.040 u 
0.040 u 
0.080 u 
0.040 u 
0.20 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
1.0 u 

0.50 u 
0.50 u 
0.50 u 
1.0 u 

0.020 u 
1.0 u 

0.020 u 
0.040 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.040 u 
0.040 u 
0 040 u 
0 040 u 
0.040 u 
0 040 u 
0.080 u 
0.040 u 
0.20 u 
1.0 u 
1.0 u 
2.0 u 
2.0 u 
1.0 u 
1.0 u 

0 50 u 
0.50 u 
0.50 u 
1.0 u 

0.020 u 
1.0 u 

0.020 UJ 
0 040 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0 020 UJ 
0.020 UJ 
0 040 UJ 
0.040 UJ 
0.040 UJ 
0.040 UJ 
0.040 UJ 
0.040 UJ 
0.080 U 
0.040 u 
0.20 UJ 
1 .O UJ 
1 .O UJ 
2.0 UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
1.0 UJ 

0.020 UJ 
1.0 u 



PROJECT- NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT FEBRUARY 1994 GROUNDWATERSAMPUNG 

SAMPLE ID 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

DlLUllON FACTOR: 
POLYCHLORINATED MOXINSIFURANS - METHOD 6260 

ANALME 
TCDFs (total) 
PeCDFs (total) 
HxCDFs (total) 
HpCDFs (total) 
OCDF 
TCDDs (total) 
2.3,7.8-TCDD 
PeCDDs (total) 
HxCDDS (total) 
HpCDDs (total) 
OCDD 

PQL’ 
-- 

-- 
-- 

-- 
-- 

-- 
-- 

POLYCHLORINATED DlOXlNSiFURANS AQUEOUS ANALYSES (ng/L) Validated Analytical Results 

BS304ER BS302F B 
02/23/94 02/22194 
02/25/94 02/25/94 
02128194 02/28/94 

1 .o 1 .o __ .~~ - _~.. 

0 55 u 0.64 u 
0.31 u 0.26 U 
0 42 U 0.32 U 
0 55 u 0.37 u 
19u 1.2 u 

024 U 0.26 u 
0.24 U 0.26 u 
0 94 u 0.66 u 
0 58 u 0 45 u 
0 66 u 0 39 u 
11u 0.73 u 

l PQLs are not listed for dioxins and furans because the data are reported relative to method detection limits (MDLs) based on MDL studies iherear~~~~~shed~~~~~~~a~~~~~~~~~~~~~ ~~ 

SW-646 method manual and these analytes are not included in the Contract Laboratory Program 



32 
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; $ PROJECT. NSB KINGS BAY, SUPPLEMENTAL RFI 
7 EVENT FEBRUARY 1994 GROUNDWATERSAMPIJNG 

2 
WELL LOCATION, 

T SAMPLE ID: 

% 
DATE SAMPLED. 

DATE EXTRACTED: 
DATE ANALYZED: 

DlLUllON FACTOR: 
POLYCHLORINATED DlOXlNSlFLiRANS - ME%iOD8280p 

ANALYTE 
TCDFs (total) 
PeCDFs (total) 
HxCDFs (total) 
HpCDFs (total) 
OCDF 
TCDDs (total) 
2.3.7.8-TCDD 
PeCDDs (total) 
HxCDDS (total) 
HpCDDs (total) 
OCDD 

PQL* 

-- 

-- 
-- 

-- 

-- 
-- 

POLYCHLORINATED DlOXlNSiFURANS AQUEOUS ANALYSES (ng/L) Validated Analytical Results 

KBA-l-118 KBA-ll-11B KBA-ll-13A KBA-ll-ISA 
1lBB GW Rl 1lBBGW RlD 13A GW 01 19A GW RI 

02122194 02122194 02123194 02123/94 
02125/94 02125194 02125194 02125194 
02/28/94 02/28/94 02128194 02/28194 

10 10 1 .o 1 .o 

0 52 U 0.47 u 0 66 u 0 64 U 
0 30 u 0 25 U 0 29 u 0.37 u 
041 u 0.31 u 0.32 U 0.42 U 
0.33 u 0 40 u 0 33 u 0.58 U 
23U 16U 1.9 u 21 u 

0.17 u 0 14 u 0 20 u 0.24 U 
0.17 u 0.14 u 0 20 u 0.24 U 
0 17 u 0 86 u 0 54 u 0.89 U 
0.55 u 0.42 U 0 50 u 0.72 U 
0.41 u 0 35 u 0 43 u 0.51 u 
0.67 U 0.72 U 0 80 u 0.97 u 

? 
$ l PQLs are not Itsted for dloxms and furansbecau%the data are reported relates to method detection limits (MDLs) based on MDL studies There are no published PQLsforthese&& in the 

SW-846 method manual and these analytes are not included in the Contract Laboratory Program 



$5 
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; 2 PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
i- EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

z 
T SAMPLE IO: 

E 
DATE SAMPLED: 

TAL ANALY-TE CRQL 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

200 
5 
10 

200 
5 
5 

5000 
10 
50 
25 
100 

3 
5000 

15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
10 

500 

~__ 

ES301 ER 
01 I04194 

21.2 u 
1.1 UJ 
1 .O UJ 
0.55 u 
0.12 u 
3.2 U 

32.6 U 
2.4 U 
2.1 u 
3.6 u 
10.4 u 
1.6 UJ 
20.0 u 
0.42 l-f 
0.13 u 
3.9 u 
572 U 
1.5 u 
2.2 u 
129u 
1.4 u 
1.5 u 

5.3 UJ 
1.2 u 

100 UJ 

INORGANIC AQUEOUS ANALYSES (ug/L) Validated Analytical Results 

BS302EA BS303ER BS301 FB 
01/06/94 01/08/94 01/04/94 

_~--~ ~...~ - -. 

27.9 J 12.1 J 17.3 u 
1.8 u 2.7 J 1.1 UJ 
1.3 u 1.3 u 1 .O UJ 

0.61 J 0.80 J 0.83 J 
0.14 u 0.12 UJ 0.12 u 
3.1 u 3.2 U 3.2 U 
24.7 J 20.5 U 33.9 u 
3.7 J 2.4 U 2.4 U 
1.6 U 2.1 u 2.1 u 
1.7 u 11.3 J 5.3 u 
14.9 J 12.2 J 9.0 u 
2.0 u 2.0 u 1.6 UJ 

24.3 U 20.0 u 20.0 u 
0.36 u 0.42 U 0.42 U 
0.13 u 0.13 u 0.13 u 
7.3 u 3.9 u 3.9 u 
736 u 572 U 572 U 
1.5 u 1.5 u 1.5 u 

2.5 UJ 2.5 UR 2.2 u 
92.0 u 1lOU 201 u 
1.3 UJ 1.3 u 1.4 u 
2.3 U 1.5 u 1.5 u 
3.0 u 5.4 u 11.7 UJ 
1.2 u 1.2 u 1.2 u 

100 UJ 100 UJ 100 UJ 



x:i7j 
g q PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

T EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
2 
2 WELL LOCATION: 

SAMPLE ID: 
% DATE SAMPLED: 

TAL ANALYTE CRQL 
Aluminum 200 
Antimony 5 
Arsenic 10 
Barium 200 
Beryllium 5 
Cadmium 5 
Calcium 5000 
Chromium 10 
Cobalt 50 
Copper 25 
Iron 100 
Lead 3 
Magnesium 5000 

9 Manganese 15 
% Mercury 0.2 

Nickel 40 
Potassium 5000 
Selenium 5 
Siber 10 
Sodium 5000 
Thallium 10 
Vanadium 50 
Zinc 20 
Cyanide 10 
Sulfide 500 

KBA-11-l 
01 GW 01 
01/05/94 

1590 J 
2.3 J 
1.3 u 
16.0 J 
0.14 u 
3.1 u 

1520 J 
2.3 U 
1.6 U 
1.7 u 
81.4 J 
2.0 u 

1010 J 
5.0 J 

0.13 u 
7.3 u 
738 U 
1.5 u 

2.5 UJ 
5360 J 
1.3 UJ 
2.3 U 
3.8 J 
1.2 u 

100 UJ 

INORGANIC AQUEOUS ANALYSES (ug/L) 

KBA-11-2 
02 GW 01 
01 to7194 

3010 J 
3.4 J 
1.0 u 
4.6 J 

0.12 UJ 
3.2 U 

55600 J 
3.1 u 
2.1 u 
5.8 U 
621 J 
2.0 u 

4270 J 
22.3 

0.13 u 
3.9 u 
6260 
1.5 u 

2.5 UR 
9410 J 
1.3 UJ 
2.8 J 
5.7 u 
1.2 u 

100 UJ 

KBA-ll-3A 
03A GW 01 

01/07/94 

12300 J 
1.8 U 
1.9 J 

12.4 J 
0.12 UJ 
3.2 U 

241000 J 
5.0 J 
2.1 u 
12.3 J 
3480 J 
2.0 u 
8160 
302 

0.13 u 
3.9 u 

3780 J 
1.5 u 

2.5 UR 
5640 J 
1.3 UJ 
6.2 J 
8.5 U 
1.2 u 
200 J 

KBA-1 l-38 
038 GW 01 

01 IO8194 

5660 J 
2.3 UJ 
2.3 J 
4.9 J 

0.12 UJ 
3.2 U 

85100 J 
3.6 J 
2.1 u 
3.3 u 
16OJ 
2.0 u 

2880 J 
25.3 

0.13 u 
3.9 u 

1180 J 
1.5 u 

2.5 UR 
3140 J 
1.3 UJ 
2.2 J 
4.3 u 
1.2 u 

1800 J 

KBA-ll-3C 
03C GW 01 

01 IO6194 

130 J 
2.1 J 
5.8 J 
19.8 J 
0.14 u 
3.1 u 
62300 
2.6 U 
1.6 U 
4.6 J 
193 
3.4 

12200 
12.8 J 
0.35 
7.3 u 
12000 
1.5 UJ 
2.5 UJ 

22100 J 
1.3 UJ 
2.3 U 
18.0 J 
1.2 u 
200 J 

Validated Analytical Results 

KBA-11-4 
04 GW 01 
01 IO7194 

KBA-11-5 
05 GW 01 
01 IO7194 

5670 J 
1.8 U 
1.2 J 
5.1 J 

0.12 UJ 
3.5 J 

85800 J 
5.7 J 
2.1 u 
2.9 u 
161 J 
2.0 u 

2870 J 
25.5 

0.13 u 
3.9 u 

1180 J 
1.5 u 

2.5 UR 
3120 J 
1.3 u 
3.1 J 
4.3 u 
1.2 u 

100 UJ 

8970 J 
1.8 U 
1.0 u 
5.2 J 

0.12 UJ 
3.2 U 

5840 J 
3.1 u 
2.1 u 
26.7 

632 J 
2.0 u 

1950 J 
13.1 J 
0.13 u 
5.3 J 
964 J 
1.5 u 

2.5 UR 
1390 J 
1.3 UJ 
4.1 J 
69.3 
1.2 u 
200 J 



$ % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
2 EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

-~. __- 
TAL ANALYTE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

9 
Manganese 

z 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

WELL LOCATION: KBA-11-6 KBA-11-7 KBA-ll -8A KBA- 11-88 KBA-ll -8C KBA-11-9 
SAMPLE ID: 06 GW 01 07 GW 01 08A GW 01 08B GW 01 08C GW 01 09 GW 01 

DATE SAMPLED: 01/04/94 01 I04194 01105/94 01/05/94 01/04/94 01 I05194 

-__ _---_ ~. 
CRQL 

200 
5 
10 

200 
5 
5 

5000 
10 
50 
25 
100 
3 

5000 
15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
10 

2380 J 28700 J 1810 J 1310 J 1910 J 28900 J 10100 J 
2.3 U 10.5 2.8 J 2.5 U 11 .O UJ 1.8 U 2.1 u 
1.3 u 1.3 u 2.4 J 1.3 u 1 .O UJ 1.3 u 2.8 J 
8.9 J 15.7 J 8.5 J 36.9 J 36.1 J 10.8 J 61.1 J 

0.19 J 0.43 J 0.14 u 0.18 J 0.25 J 0.94 J 0.12 UJ 
3.1 u 3.1 u 3.1 u 3.1 u 3.2 U 3.1 u 3.2 U 

1690 J 1620 J 72200 5370 2300 J 8030 73900 J 
2.3 U 17.2 2.3 U 4.4 J 10.9 12.5 2.9 u 
1.6 U 1.6 U 1.6 U 1.6 U 2.1 u 2.2 J 2.1 u 
1.9 J 2.3 J 1.7 u 1.7 u 3.8 U 4.6 J 2.9 u 
216 331 2700 10300 2050 563 41800 J 

2.0 u 2.0 UJ 2.5 J 2.0 u 4.3 J 2.0 u 2.0 u 
457 J 345 J 8220 2470 J 962 J 1100 J 16600 
7.9 J 5.4 J 170 73.6 17.9 1.5 J 415 

0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 
7.3 u 7.3 u 7.3 u 7.3 u 3.9 u 16.8 J 3.9 u 

103OJ 738 U 9970 3130J 784 U 5310 10500 
1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 1.5UJ 

2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 2.2 u 2.6 J 2.5 UR 
178OJ 3940 J 19200 J 50400 J 7000 J 3100 J 10300 J 
1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.4 u 1.3 UJ 1.3 UJ 
2.3 U 5.6 J 2.3 U 4.2 J 2.1 J 17.4 J 4.6 J 
4.7 J 34.0 5.9 J 9.8 J 11 .O UJ 16.0 J 51.0 
1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 
200 J 200 J 200 J 1600 J 1000 J 100 UJ 200 J 

INORGANIC AQUEOUS ANALYSES @g/L) Validated Analytical Results 

KBA-ll-1OA 
10AGWOl 

01/07/94 

- 



PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

TAL ANALYTE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

? 
Manganese 

E2 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

WELL LOCATION: KBA-II-1OB KBA-ll-1OC KBA-ll-1lA KBA-ll-1lA 
SAMPLE ID: 10B GWOl IOC GW 01 IlAGWOl 1lAGWOlD 

DATE SAMPLED: 01 /oa/94 01 IO8194 01/04/94 01/04/94 

CRQL 
200 

5 
10 

200 
5 
5 

5000 
10 
50 
25 
100 

3 
5000 

15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
10 

500 

3750 J 191 J 569 J 576 J 578 J 3930 J 4160 J 
1.8 U 2.6 U 4.4 UJ 3.3 UJ 23.0 J 2.2 u 2.9 u 
3.4 J 1.3 J 1 .O UJ 1.8 J 1 .O UJ 2.7 J 1.3 u 

21.0 J 52.5 J 35.9 J 34.4 J 20.8 J 31.8 J 33.3 J 
0.12 UJ 0.12 UJ 0.16 J 0.12 J 0.12 u 0.21 J 0.21 J 

3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 3.1 u 3.1 u 
1950 J 42200 J 3550 J 3470 J 64800 1510 J 1500 J 
13.7 5.0 J 6.9 J 5.2 J 15.0 8.2 J 5.8 J 
2.1 u 2.1 u 2.1 u 2.1 u 2.1 u 2.8 J 2.2 J 
6.2 u 16.5 J 14.9 J 7.8 U 24.6 J 3.1 J 3.8 J 

1460 J 2370 J 5140 5540 1130 3810 3800 
2.1 J 6.8 8.1 J 3.3 J 5.1 J 2.0 u 2.0 u 
6410 4600 J 2820 J 2870 J 5750 1350 J 1360 J 
8.2 J 58.6 44.5 47.6 108 20.2 20.2 

0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 
11.1 J 20.3 J 9.0 J 7.2 J 13.0 J 7.3 u 7.4 J 
19200 3000 J 3760 J 3600 J 2340 U 738 U 738 U 
1.5 u 1.5 UJ 1.5 u 1.5 u 1.5 UJ 1.5 u 1.5 u 

2.5 UR 2.5 UR 2.2 u 2.2 u 2.2 u 2.5 UJ 2.5 UJ 
21100 J 9820 J 17000 J 17300 J 28200 J 8740 J 8660 J 
1.3 UJ 1.3 UJ 1.4 u 1.4 u 1.4 u 1.3 UJ 1.3 UJ 
12.1 J 1.5 u 1.5 u 1.5 u 1.6 J 3.5 J 2.6 J 
24.6 44.8 62.4 J 32.7 UJ 16.4 UJ 13.7 J 13.3 J 
1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 
900 J 100 UJ 1600 J 1500 J 200 J 400 J 200 J 

INORGANIC AQUEOUS ANALYSES (ug/L) Validated Analytical Results 

KBA-11-l IC KBA-11-12 KBA-11-12 
1lCGWOl 12GWOl 12GWOlD 

01/04/94 01 I05194 01/05/94 



$ ; PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 
L EVENT: JANUARY 1994 GROUNDWATER SAMPLING 

TAL ANALME 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

9 
Manganese 

% 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Sulfide 

WELL LOCATION, KBA-li-13B 
SAMPLE ID: 13BGWOl 

DATE SAMPLED: 01/07/94 

CRQL 
200 

5 
10 

200 
5 
5 

5000 
10 
50 
25 
100 
3 

5000 
15 
0.2 
40 

5000 
5 
10 

5000 
10 
50 
20 
10 

500 

1390 J 6900 J 731 J 2550 J 57800 J 1460 J 1700 J 
3.3 J 2.1 u 1.9 u 1.8 U 1.9 J 1.8 U 1.8 U 
1.6 J 1.3 u 1.3u 4.3 J 2.1 J 6.3 J 6.4 J 

22.6 J 51.7 J 68.1 J 70.4 J 432 J 39.9 J 40.0 J 
0.12 UJ 0.45 J 0.14 u 0.12 UJ 0.74 J 0.12 UJ 0.19 J 

3.2 U 3.1 u 3.1 u 3.2 U 3.1 u 3.2 U 3.2 U 
69700 J 3960 J 33500 5120 J 50100 3220 J 3560 J 

3.2 U 25.2 30.7 8.7 J 18.6 7.8 J 7.9 J 
2.1 u 7.0 J 1.6 U 2.1 u 3.6 J 2.1 u 2.1 u 
45.4 20.6 J 7.1 J 6.8 u 9.6 J 16.5 J 14.6 J 

944 J 7390 1570 2020 J 3690 1590 J 1670 J 
4.4 2.0 u 5.4 J 2.0 u 2.0 u 2.0 u 2.0 u 

9870 2030 J 16500 5680 26700 1540 J 1600 J 
25.4 38.3 12.7 J 18.2 19.9 8.6 J 9.1 J 

0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 
3.9 u 48.4 14.2 J 7.5 J 16.6 J 6.3 J 7.3 J 
5690 738 U 3790 J 3980 J 738 U 1080 J 1260 J 

1.5 UJ 1.5 u 1.5 u 1.5 UJ 15.2 u 1.5 u 1.5 u 
2.5 UR 2.5 UJ 2.5 UJ 2.5 UR 2.5 UJ 2.5 UR 2.5 UR 
10500 J 20500 J 218000 J 63200 J 152000 J 13100 J 13700 J 
1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 UJ 1.3 u 
2.8 J 9.8 J 2.3 U 2.2 J 18.2 J 1.5 u 1.5 u 
23.9 75.0 9.4 J 15.5 u 28.8 13.2 U 13.9 u 
1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 

100 UJ 300 J 1200 J 5300 J 200 J 200 J 200 J 

INORGANIC AQUEOUS ANALYSES (ug/L) Validated Analytical Results 

KBA-11-14 KBA-11 -15 
14GWOl 15GWOl 
01/05/94 01/05/94 

KBA-11-16 KBA-ll-17A KBA-ll-17B KBA-ll-17B 
16GWOl 17A GW 01 17BGWOl 178 GW OlD 
Oil07194 01/06/94 01/07/94 01/07/94 



X- 
e ; PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

z EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
z 

z 
WELL LOCATION: 

B 
SAMPLE ID: 

DATE SAMPLED: 

TAL ANALYTE CRQL 
Aluminum 200 
Antimony 5 
Arsenic 10 
Barium 200 
Beryllium 5 
Cadmium 5 
Calcium 5000 
Chromium 10 
Cobalt 50 
Copper 25 
Iron 100 
Lead 3 
Magnesium 5000 

? Manganese 15 
2 Mercury 0.2 

Nickel 40 
Potassium 5000 
Selenium 5 
Silver 10 
Sodium 5000 
Thallium 10 
Vanadium 50 
Zinc 20 
Cyanide 10 
Sulfide 500 

KBA-11-17C 
17C GW 01 

01/06/94 

94.8 J 
6.1 

5.2 J 
21.2 J 
0.14 u 
3.1 u 

35300 
2.3 U 
1.6 U 
5.2 J 
1250 
2.0 u 

4620 J 
35.2 

0.13 u 
7.3 u 
738 U 
1.5 u 

2.5 UJ 
8370 J 
1.3 UJ 
2.3 U 
29.6 
1.2 u 

100 UJ 

INORGANIC AQUEOUS ANALYSES (ug/L) 

KBA-11-18 
18GWOl 
01/05/94 

12600 J 
1.6 U 
4.5 J 

86.3 J 
2.0 J 
3.1 u 
7070 
44.5 
8.6 J 
26.0 
9250 
12.1 

2490 J 
45.9 

0.13 u 
54.3 

738 U 
1.8 J 

2.5 UJ 
10600 J 
1.3 UJ 
18.6 J 
70.1 
1.2 u 

100 UJ 

KBA-II-19B 
19BGWOl 

01 I06194 

104J 
2.2 J 
1.3 u 
10.0 J 
0.14 u 
3.1 u 

4450 J 
2.3 U 
1.6 U 
3.1 J 
1060 
2.0 u 
811 J 
16.9 

0.13 u 
7.3 u 
738 U 
1.5 UJ 
2.5 UJ 
8150 J 
1.3 UJ 
2.3 U 
7.0 J 
1.2 u 
200 J 

KBA-1 l-20 
20 GW 01 
01/06/94 

265 J 
1.8 UJ 
2.8 J 

39.0 J 
0.22 J 
3.1 u 
7750 
2.6 U 
1.6 U 
1.7 u 
2880 
2.0 J 

4360 J 
31.2 

0.13 u 
7.3 u 
804 J 
15.2 U 
2.5 UJ 

37100 J 
1.3 UJ 
2.3 U 
14.8 J 
1.2 u 
200 J 

KBA-11-21 
21 GWOl 
01/06/94 

5530 J 
3.2 J 
2.3 J 
211 J 
1.3 J 
3.1 u 
52900 
15.4 
1.7 J 
4.4 J 
7230 
2.0 u 
23600 
29.5 

0.13 u 
7.3 u 

2290 J 
15.2 U 
2.5 UJ 

25200 J 
1.3 UJ 
7.4 J 
31.7 
1.2 u 
400 J 

Validated Analytical Results 

KBA-ll-22A 
22A GW 01 

01 IO7194 

3580 J 
2.1 u 
1.5 J 

15.3 J 
0.12 UJ 

3.2 U 
45800 J 

9.2 J 
2.7 J 
6.2 U 

19400 J 
2.0 u 
9310 
256 

0.13 u 
21.4 J 
12200 
1.5 UJ 
2.5 UR 
8990 J 
1.3 UJ 
3.4 J 
9.7 u 
1.2 u 

100 UJ 

KBA-1 l-228 
228 GW 01 

01/08/94 

1770 J 
1.8 UJ 
2.8 J 

29.6 J 
0.12 UJ 

3.2 U 
7570 J 
5.5 J 
2.1 u 
13.4 J 
931 J 
2.9 J 

1140 J 
13.2 J 
0.13 u 
5.9 J 

19100 
1.5 u 

2.5 UR 
39300 J 
1.3 UJ 
6.4 J 
51.6 
1.2 u 

2200 J 
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; % PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI INORGANIC AQUEOUS ANALYSES (ug/L) Validated Analytical Results 
; EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
z 

T 
WELL LOCATION: KBA-1 l-228 

% 
SAMPLE ID: 228 GW OlD 

DATE SAMPLED: 01/08/94 

.~~ .___- 
TAL ANALYTE CRQL 

~--- -.-~~-__-~~-~-~~~-~~-. ~-~ ~~ -.-~- 

Aluminum 200 1580 J 
Antimony 5 2.0 UJ 
Arsenic 10 2.6J 
Barium 200 28.1 J 
Beryllium 5 0.12 UJ 
Cadmium 5 3.2 U 
Calcium 5000 7280 J 
Chromium 10 5.6 J 
Cobalt 50 2.1 u 
Copper 25 4.7 u 
Iron 100 923 J 
Lead 3 2.0 u 
Magnesium 5000 1110 J 

0 Manganese 15 12.8 J 
4 Mercury 0.2 0.13 u 
d Nickel 40 3.9 u 

Potassium 5000 19000 
Selenium 5 1.5 UJ 
Siker 10 2.5 UR 
Sodium 5000 39000 J 
Thallium 10 1.3 UJ 
Vanadium 50 6.6 J 
Zinc 20 49.2 
Cyanide 10 1.2 u 
Sulfide 500 2000 J 

.._ ~~~~___ ~~_.__._ ~- -~- ~.~-.~- - ~-~. .~~ ~.~-. ~~ .~ ~~~--.-~ ~~~~ ~._.~ ~~ 



gz brn -- 
; !? PROJECT: NSB KINGS BAY, SUPPLEMENTAL RFI 

? EVENT: JANUARY 1994 GROUNDWATER SAMPLING 
2 

INORGANIC AQUEOUS ANALYSES (ug/L) Validated Analytical Results 

T 

H 

WELL LOCATION: KBA-1 l-l 1 B KBA-ll-13A KBA-II-19A 
SAMPLE ID: 1lB GWOl 13AGWOl 19A GWOI 

DATE SAMPLED: 01 I04194 01/07/94 01 I06194 

APPENDIX IX ANALY-TE 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 

? 
Thallium 

2 
Vanadium 
Zinc 
Cyanide 
Tin 
Sulfide 

PQL 
5 
10 

200 
5 
5 
10 
50 
25 
3 

0.2 
40 
5 
10 
10 
50 
20 
10 

500 
500 

10.1 u 2.4 J 
1 .O UJ 3.9 J 
45.0 J 30.6 J 
0.51 J 0.12 UJ 
3.2 U 3.2 U 
9.7 J 8.1 J 
2.1 u 2.1 u 
19.1 J 4.5 J 

3.4 2.0 u 
0.13 u 0.13 u 
8.4 J 17.0 J 
1.5 u 1.5 u 
2.2 u 2.5 UR 
1.4 u 1.3 UJ 
1.9 J 14.4 J 

28.4 U 56.0 
1.2 u 1.2 u 

12.4 U 12.4 U 
200 J 900 J 

1.8 U 
1.3 J 
114J 
0.63 J 
3.1 u 
69.0 

11.5 J 
115 

2.0 u 
0.13 u 
55.6 
1.5 u 

2.5 UJ 
1.3 u 

30.2 J 
84.3 
1.2 u 
9.0 J 

1100 J 
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